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STUDIES ON THE APHIDIDAE OF INDIA—III. OBSERVATIONS 
ON THE BIOLOGY OF THE COMMON CHRYSANTHEMUM 
APHID, MACROSIPHONIELLA SANBORNI (GILLETTE)* 


Rabindranath Nayak and B. K. Behura, 
Post-Graduate Department of Zoology, Utkal University, 
Ravenshaw College, Cuttack (Orissa) 


Abstract 


The biology of Macrosiphoniella sanborni (Gillette) has been studied. It is monophagous 
occurring on Chrysanthemum. Aphis gossypii Glover also infests Chrysanthemum. A species 
of ant attends and affords protection to A. gossypii while, M. sanborni is not attended by 
any ant. As the population of A. gossypii increases, M. sanborni dwindles away. When 
touched M. sanborni falls to the ground, a protective device in the absence of a natural guard. 


INTRODUCTION 


The Chrysanthemum is a common ornamental plant in the gardens of 
. Cuttack. The leaves are also used for medicinal purposes in some parts 
of Orissa. The plants are commonly grown in gardens and lawns during 
winter, from September to March, although they may persist throughout the 
year. The plants are usually in full bloom during January-February Chrysan- 
themum is seriously affected by the plant lice, Macrosiphoniella sanborni (Gillette). 


The aphid species occurs in India, Pakisthan, New Zealand and East 
Africa (Behura, 1963; Cottier, 1953; Eastop, 1961). A reference to the review 
of work on aphids (Behura, 1963, 1965) showed that little work has been done 
on the biology of M. sanborni in India and was therefore chosen for study. 


` М. sanborni were collected from the field on Chrysanthemum and were 
reared in glass vials in the laboratory at a room temperature of 19°C to 26°C 


during December 1965 and January 1966. Fresh leaves of Chrysanthemum 
were supplied to them every day. 


HOST PLANT 


M. sanborni is very much host specific. In the gardens of Cuttack, it 
occurs on two species of Chrysanthemum, i.e., C. indicum Linn., and C. morifo- 
lium Ramat (= C. sinense Sabine). George (1927) recorded this species of 
aphid on Vernonia sp., which David (1958) doubted. 


* Parts I and П in the series appeared in Prakruti-Utkal Univ. J, Sci, 
Vol, 5 (2) 1-16 (1968) and Vol. 5 (2) : 63-81 (1968). 


Bhubaneswar, 
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A number of experiments were made to find out if the aphid species 
would feed and breed on other host-plants. M. sanborni were fed оп fresh 
leaves of Calotropis sp., Vernonia sp. and Ocimum basilicum. The aphids | 


would at first insert their beaks into the plant tissue but failed to survive on | 
them. ^ 
In case of severe infestations, the Crysanthemum plants became stunted о! 

іп growth, the leaves fell off quickly and the buds failed to develop into flowers. | se 
р 


When the host plant is healthy and the infesting aphids have a plentiful 
supply of juice, the latter assume bright shining colour and are active in con- | 
trast to the dull coloured, less stout aphids infesting host plants 
which are too much crowded and have begun to succumb to heavy drain of | 
juice. 

SEASONAL OCCURRENCE 


The seasonal occurrence of M. sanborni runs parallel with the life cycle | — 
of its host plant. Chrysanthemum is either grown from seeds or from the | 
bulbs of the previous season. They are in full bloom during January-February | 
although the plants persist till the onset of hot summer weather in May when | 
the leaves wither out. Infestation of plants by M. sanborni gradually rises from | — 
October onwards and is in its zenith during November to January and wanes 
as the temperature rises. It is also interesting to note that a shower of i 
rain in deterimental to the growth of population of the aphid species. Cuttack 
has usually a winter shower during December after which the aphid popula- | 
tion is much depleted. In the laboratory, if the rearing glass tubes were too | 
moist, the aphids died. A severe cold spell seriously affected the aphid | 
population wiping out most of them. 


жу 


Once а Chrysanthemum plant is colonised by a few М. sanborni further 
infestation is rapid due to prolific multiplication of the aphid Species. At 
first, infestation is noticed on the petioles of terminal leaves, apparently because 


aphid population on a host plant increases, infestation Spreads to the underside 
of olderleaves. After a time, the diffetent parts of the whole planti. e., both 


sides of leaves, the shoot and the flowers become heavily infested with М. ; 
sanborni. 


In order to ascertain the Preference of M. sanborni to different parts of 


ade on five host plants on which the infestation | 


was light, during November, 1965. Tt Showed that the feeding areas of the 


aphid species in preference are the petiole, the lower side of the leaf, the stem 
and the upper side of the leaf (Table I). Етек 
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Chrysanthemum plants are also infested by another aphid species, Aphis 
gossypii Glover. They are found mixed up іп a cluster of M. sanborni. It is 
interesting to observe that as the population of A. gossypii increases the popu- 
lation of M. sanborni dwindles out. M. sanborni is not attended by ants while A. 
gossypii is attended by a species of ant. No sooner as A. gossypii appears 
on Chrysanthemum, they are visited by ants which run over the droves of М. 
sanborni. When the latter are thus disturbed by ants they leave their feeding 
places and wander about on the host-plant. The ants attending А. 
gossypii carry little pellets of mud in their mouth with which they cover the 
upper side of the leaf. In the shelter thus prepared А. gossypii multiply 
and M. sanborni soon dwindle away. 


TABLE І 


Extent of infestation of Macrosiphoniella sanborni (Gillette) on different 
parts of Chrysanthemum plants in November, 1965. 


No of aphids on leaf 
E 
Sl. No.of Noof aphids No. of aphids Upper Lower Total 


Plant on petiole on stem 
1 51 5 3 18 TI 
2 21 21 ; 1 4 47 
3 10 <8) 2 10 27 
4 5 2 0 3 10 
5 0 0 3 7 10 
Total 87 33 9 42 171 
HABITS 


There appears to be a definite pattern in the orientation of M. sanborni 
on the host-plants. Aphids on the stem always point their heads downwards, 
1.е., towards the root (Plate I). Those on the petiole point their heads towards 
the base of the petiole. Aphids feeding on the leaves arrange themselves more 
or less in linear fashion along the veins (Plate If). Thus the aphids always 
point their heads opposite the direction of growth of the host plants. 


While feeding the beak is inserted into the host tissue with the antennae 
folded backward on the droso-lateral surface of the body. The fore legs 
are kept pressed to the plant surface in front while the middle and thehindlegs 
are directed backwards. The head almost touches the plant surface and the 
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body of the aphid remains slightly elevated. The aphids move their abdo- 
men several times from side to side and up and down. It presentsa spectacular 
sight to the observer when aphids on a particular spot on the host plant move 
their abdomens all at a time. M. sanborni has been observed to feed both 
during the дау andthe night. They feed while moulting and even when being 


attacked by the enemy. Thus it is not easy to brush out an aphid from the host 
plant. : 


It appears that the aphid species does not distinguish its food by means. 
of sight, smell or touch. When leaves of plants other than the host plants 
are offered, the aphids at first insert their beaks into the plant tussue and then 
refrain from feeding on the same. Thus it appears that they depend on 
taste only in the selection of food. 


M. sanborni while moving either on the host-plant or on the ground 
moves fairly rapidly and moves almost ina Straight line. During locomotion, 
the antennae are pointed forwards and sometimes move vety slightly from 
side to side. When the aphid comes across any obstruction on its way, 
it does not try to come over it by climbing it, but moves round it. When 
disturbed, M. sanborni changes its direction and moves to the other side of 
the leaf of the host-plant. It falls to the ground when touched. This 
may be a special adaptation of M. sanborni as it is not attended by the natural 
guard, the ants. 


LIFE HISTORY 


As with other aphid species only alate and apterous parthenogenetic forms 


The duration of different instars is given below. 


star nm hours Average duration in hours 


3 5 
П 48-72 25 
ІП 48-72 54 
IV 48-60 53 
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PLATE J—Photograph showing orientation of 


Macrosiphoniella sanborni (Gillette) on 
Chrysanthemum sp. 
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PLATE Il—Photograph showing orientation of 
` Macrosiphoniella sanborni (Gillette) on the 
leaf of Chrysanthemum sp. 
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ENEMIES 


М. sanborni has a number of enemies. The larvae and adults of three 
species of coccinellids, Chilomenes sexmaculata Fabr., Pullus pyrocheilus 
(Mulsant) and Nephus sp. feed voraciously on the aphids. It appears that 
the larvae of C. sexmaculata although feeds on both the species of aphids 
viz., M. sanborni and Aphis gossypii Glover occurring on Chrysanthemum, they 
have preference for M. sanborni. M. sanborni is also much preyed upon by the 
Jarvae of two species of syrphids, Sphaerophoria javana Weid. and Sphaerop- 
horia sp. During the months of December and January, the larvae and 
adults of a species of Neuroptera, Eumicromus sp. also feed onthe aphid species 
voraciously. 


SUMMARY 


1. Macrosiphoniella sanborni (Gillette) occurs on Chrysanthemum indicum 
and C. morifolium. The feeding areas of the aphid on the host-plant in 
order of preference are the petiole, the lower side of the leaf, the stem and the 
upper side of the leaf. 


2. An intimate relationship exists between М. sanborni and Aphis gossypii 
Glover occurring on Chrysanthemum. The former are not attended by ants 
while the latter are attended and protected by a species of ant. As the number 
of A. gossypii increases on the host-plant, the number of M. sanborni dwindles. 


3. M. sanborni orient themselves on the host-plant in a definite pattern. 
On the stem they point their heads downwards, i.e. towards the root ; on the 
the petiole, towards the base of the petiole and on the leaves they arrange 
themselves more or less in linear fashion along the veins. 


4. The life-history is completed in about ten days, the duration of the 
different instars being, 1-56 hours, П-60 hours, 111-54 hours and IV-53 | 
hours. 


5. The principal predators of M. sanborni are : Chilomenes sexmaculata | 
Fabr., Pullus pyrocheilus (Mulsant), Nephus sp., Sphaerophoria jayana | 
Weid., Sphaerophoria sp. and Eumicromus Sp. ii 
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` EFFECT OF FOOD ON THE LARVAL AND POST-LARVAL DEVELOP- 
MENT OF THE RICE WEEVIL SITOPHILUS ORYZAE LINN., AND 
THE RECOGNITION OF THE LARVAL INSTAR 


G. Rout and H. M. Tripathy 


Agriculture College, 
Orissa University of Agriculture and Technology, 
Bhubaneswar 


Abstract 


S. oryzae was reared on wheat, rice and maize at 30? C and 70% relative humidity. On 
the basis of survival percentage of different stages of the insect, growth index, fecundity of 
adult female, wheat was found to be the most preferred food for the weevil though the larva 
measured longer on maize than on wheat or rice and the adult was heavier when reared on 
maize than on rice or wheat. The width of the larval head capsule during various instars 
indicated that the maximum width attained during an instar was always smaller than the 


minimum width size noticed during the following instar. The larval instar could be correla- 
ted with the width of the head capsule. 


INTRODUCTION 


The rice weevil Sitophilus oryzae Linn., has been reported to infest wheat, 
rice, maize, barley, oats and some other commodities in storage. Besides other 
factors, the food influences the larval and post-larval development, and their 
survivality to a great extent. Sandner (1958) reported that for oviposition 
and larval development, barley is more favourable than wheat, rice, rye and 
oat while, Treiman (1937) observed that the insect developed more rapidly 
in unpolished rice. Hence, basing on the size of the larva, it is difficult to 
determine the larval instar specially in case of S. oryzae which remains and feeds 
from inside the grain throughout the immature stage. Soderstrom (1960) 
made some attempts to correlate the width of head capsule of the larva with 
the larval instar. As the size of the head capsule may yary in accordance with 
different types food, the present investigations were aimed to study the influence 
of food on the larval and post-larval development and to correlate the size 
of the capsule with the larval instar. 


MATERIAL AND METHODS 
The larvae of 5. oryzae did not survive when the grains containing them 
were broken for examination although maximum care was taken to handle 
the larvae and to place them in their original positions. Attempts were also 
made to rear the larva in the cavity of a small ball prepared out of wet grain 
powder but it was not successful. Therefore, the following technique 
was adopted to record the larval development, 
period, adult longevity, fecundity and sex ratio. 


larval and pupal 
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Adults of S. oryzae were obtained from a laboratory culture with different 
foods. Copulated pairs of about a week old were selected and five pairs were 
released on 100 grains of wheat, rice and maize of 11-12 per cent moisture 
content, each commodity being kept separately in glass specimen tubes of size 
7:8 cm. long and 2:4cm. in diameter for oviposition. After 24 hours of release, 
the grains containing eggs on them were transfered and kept in small vials 
of 4 ст. in length and Іст in diameter, wrapped with a fine muslin cloth at 
the openend. Three such vials containing freshly laid eggs, each representing 
a replication, were Kept in a desiccator (maintaining 707; R.H. with KOH) 
inside an incubator at a temperature of 30°C. This process of collection of 
eggs was continued for 38 days. On the 38th day, all the grains were broken 
to observe the freshly laid eggs and to record the development of the eggs from 
the Ist to 38th day after oviposition. The different larvae of different instars 
as determined from the moulting skin were preserved for measurement of the 
head capsule. The doubtful cases were rejected and the average figure for 10 
insects has been presented in tables 1 and 2. To study the percentage of 
survivabity of different stages, the same procedure was followed with 350 
eggs collected on a single day ənd opened on the 6th, 10th, 13th, 
22nd and 32nd day of oviposition. These dates were based on the preliminary 
observations to coincide with changes in development. 


RESULTS AND DISCUSSION 


The effect of food on the percentage survival of various Stages of the insect 
and the growth index is shown in Table |. It would be seen that on the basis 


of growth index values, the development of the larvae was best on wheat and 
poorest on maize. 


TABLE 1—The survival of different Stages and growth index of Sitophilus oryzae on 
different foods at 30°C and 70% К. Н. (Number of eggs for each food-50) 


Percentage of stage of the insect obtained 


Nameof Hatching 1st 2nd 3rd 4th Pupa Adult Av.lar- Growth 


food instar instar instar instar (n) emerg- val index 
ence period n 
(days) Ау. 

Av. 
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The larval period was longest on maize and shortest on wheat. The 
growth index was 3-16, 2-7 and 2.25 with wheat, rice and maize respectively. 
The data given in Table 2 show that the duration of the pupal period was 5:9 
days when the larvae were fed on wheat, rice and maize. 


"TABLE 2—The adult weight, sex ratio, adult longevity, incubation period and. fecundity of 
S. oryzae reared on different foods at 30°C and 70% R. H. 


Adult longevity (days) 


Nameof Wt. of Sex male female without Av. No Incuba- Pupal Total 


the food 100 ratio food eggs tion period life 
adults per period cycle 
mg. female 
Days 
Wheat 151 1:1-04 117-2 128 3-8 232 5 5:55 28:20) 
Rice 124 AICI 115 115 3۰6 188 5 5:5 29560 
Maize 166 1:1۰03 125-4 138:2 4:6 119-6 5-6 5:5 30-85 


Though the adults lived for maximum number of days and were heaviest, 
the female laid the minimum number of eggs of 119-6 on an average on maize 
4s against 188 and 222 on rice and wheat respectively. Tt completed 
its life cycle in a shorter period of 28-20 days on wheat than on rice or maize. 
The female preferred wheat followed by rice and maize for  oviposition. 
Mathlein (1938) reported that wheat is more rapidly eaten followed by barley, 
maize and oat. Sandner (1960) obtained heaviest and lightest individuals 
on maize and barley respectively. 


The measurements of the larvae are presented in Table 3. It would 
be seen that there was maximum growth of the larva on maize followed by wheat 
and rice. Tt attained a length of 295mm on maize whereas the length was 
2:64 and 2-80mm on rice and wheat respectively. On the other hand, Table 1 
indicate that the growth index and the survivality is very low in case of maize. 
It may be the size and the contents of the maize grain that are favourable for 
Jarval growth but due to the low percentage of pupation, the growth index 
becomes lower than those feeding on wheat or rice grains. In all the food 
stuffs maximum growth of the larva occurred during the third moult and 
within the fourth instar. 
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With regard to the width of the head capsule, Table 4 clearly shows that 
the maximum width of the head capsule of the larva attained during any instar 
was always less than the minimum width recorded in the following instar. 
Though the size of the hezd capsule varied in lervae reared on different food, 
it may provide some clue to determine the stadia of the larva. Thus a headf 
capsule measuring 0-19-0-25, 0:28-0.33, 0:36-0.55 and 0:60-0.78 mm may be 
considered as Ist, 2nd, 3rd, and 4th instars of the larvae respectively when fed 
on wheat. Such ranges may be fixed for other food-stuffs. Soderstrom 
(1960)established certain correlation between the width of the larval head capsule 
and the larval instar. The present results obtained with different foods support 
the work of Soderstrom (1960). 
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t Abstract 
The most general form of the distributions admitting a sufficient statistic has been shown 
by some authors as identical with the most general form of the distribution admitting a minimum 
variance estimator of its parameter. This does not seem to be correct and has been discussed 
| in this paper. It has further been shown in this paper that if t=t(x1,xe,..Xn) be a 
| minimum variance estimator of its expected value, then no non-linear function of 
| can ever be a minimum variance estimator, but every linear function of 
| must necessarily be a minimum variance estimator of its expected value. Every non-linear 
| function of t will however be the best unbiassed estimate of its expected value. 
> | INTRODUCTION 
| М. С. Kendall [1] writes that the most general form of a unipara- 
; | meter density function possessing a sufficient statistic is f (x, е)=с 


PKG (64h) where p and q are functions of 9 only and r 
fC. e=He 


| is a function of x alone. From this it follows that the likelihood function 
| could be expressed in the form :— 


© (%,£2---X,,0) = Tr #(%j,0) 2$, e"? ERO na) 
үзі 


Where ® is a function of x alone (independent of 9),6- Feando,= nq(9) > 


| are functions of 0 only and g (T) is some function of the sufficient | 
| statistic T. 


C. R. Rao [2] writes that if a sufficient statistic T exists for 0 then the 


likelihood function must necessarily be of the form $ G5 x, ҳе) 


a ф 9gm жо, 


as given by (1). 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Агуа Samaj Foundation Chennai and eGangotri 


14 


Elsewhere C. R. Као [3] shows that if $(x xx, e) be the likeli- 
hood function of n independent observations from a population having density 
DU f(x, 0), and if tt (xix. ..-........ x,) be an unbiased estimator of 


Yo) where  Y(0) is a suitable function of 0 then the necessary 


and sufficient condition for t tobe the minimum variance estimator of its 
expected value is that the likelihood function could be expressed in the form. 


£040, 


ФО Xn O= Gt Xa Xn) eem (2) 
where 9% and © are functions of @ alone and ф is independent 
2 2 


of 0 


It is evident that (1) and (2) do not differ in their forms. 


| In fact (2) is 
ү obtained from (1) by writing t in place of g (T). 


It is therefore clear that the form as given by (1) is not the most general 
form of the distributions admitting sufficient. statistics alone without any 


further condition. We however give below a few theorems which will be 
found useful in this connection. 


THEOREM I 


In order that ae CHA be the most general form | 


it is necessary and sufficient that th 


the distribution, 
tions be satisfied. 


€ following condi- 


(i) The range is independent of the parameter 9 (say), 
(ii) There is a sufficient Statistic T for б. 


Е | Qi) And that there is at least one function Say t—g (T) which is 


aminimum variance estimator of its expected value (6) 
i 2 
(say). 


According to (ii) and (iii) the likelihood function could be ex- 


| 
\ 
| 
| 
| 
i 
q 
|] 
| 
| 
| 
| 
| 
| 
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since (56) represents the density function of t=g (Т) we have 


ЕСТІ and J*e(edt- усо), 


Since the range is independent of 0, the differentiation under the sign of inter- 
DE dlog à арс 

gration yields ІК eo )Pıdt= лу(о) provided the integral exists. 

From this it follows that 


оосо) а (P039 octo dt 2 [voli 
уе ІХФЕ fioa gee 


iê: 29506904: 
The necessary aud sufficient condition for a minimum variance i.c. for 
vit) = fy oF EQ ө). С) 
is given by 2909. - k[t- -wco)] eco cn cos. (2) 
Where K may be a function of б, but never of t. 
Intergrating (5) with respect to 0 we get d (t0) Ac 192... (9; 


Where © and © are functions of 0 and A is a function of Xj, X 


.X, only. 
Again when (3) is true it has been proved by Dugue [4] that 


| (2010 y q (1,9) dt- "| (2197) ЕЗ ө) dx... (7) 


Inserting this value in (4) we find that t=g (Y) as an estimator for x is a minimum 
variance estimator. 
Using (6) we obtain from (3) 
0+ o) 
ф(х, хул X,,0)- Ф, е O =, e" (7) +92, 


as the form of the distribution under the above condition. 


It may be mentioned here condition (iii) implies both the conditions (7). 
and (ii). But conditions (4) and (ii) have been given here to show that they 


are not enough to lead to the form (1). 
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THEOREM П 


If one function of sufficient Statistic T, say t—g (t) is known to be a 
minimum variance estimator of its expected value,then only a linear function 
of t can be a minimum variance estimator of its expected value. 


Let X, Xo. ...........X, be a random sample of п observations from a 
population with density function f (X,0) and T be a sufficient statistic for 
0. Suppose t (xj, Xs. ....... x,)=g (T) is a minimum variance estimator of 


YO) where Y (9) is some function of 0 and f (t) is any arbitrary 
function of t such that E fft] (0) where WO). is someother func- 
tion of 0. We are to prove that f (t) will be a minimum, variance estimator of its 


expected value only when it is a linear function of t, ie. when ~ f(t)=2At+e 


where ^ and C are arbitrary constants. 


Proof:—Let us assume that t is a minimum variance estimator of V(0) and 


f (t) is a minimum variance estimator of (0) 
The likelihood function can be written as 
Ф (Xi X2. -Xp O=g (t, Ө) h (x, хы. EAD 
=ar{ f (0, OF h, {ху Xe... -x If} 
log g--log h=log g, log h, 


Here h and h, are independent of O as both t and f (t) are functions of the 
sufficient statistic T. 


But t and f (t) are minimum variance estimators. Hence 


ƏL 
a0) = K{t-y(o)} and езй к; (t)- №093} 


where К and К, are independent of t but may depend on 0. 
Since log glog h —log g,+-log h, 


olo 
„508. = эе. = ua 
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Hence by division we get x _ sty) 


қ t-w(9) 


Е00)-10(9) 


908% ти А 
As г. is independent of t, t-y(e) Must also be independent of t 


1 


This will be so only when f(t) —4t-I- C where 4r and C are arbitrary constants. 
Thus our assumption that f (t) also a minimum variance estimator will be true. 
only when f (t) is a linear function of t. 


]t is also clear from the proof that every linear function of t is a minimum 
variance estimator of its expected value. 


THEOREM III 


Ift is a minimum variance estimator of its expected value, then very non- 
linear function f (t) of t is the best unbiassed estimate of its expected value. 


The proof of this follows from C. R. Rao [5] with a slight modification. 
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Abstract 


The effects of three plant growth substances IAA, NAA and TIBA were studied on the 
germination and early seedling growth of three varieties of rice, N. 136 (early), T. 1145 (early- 
winter) and T. 141 (mid-winter). The treatment consisted of soaking the seeds for 72 hours 
in the aqueous solution of each of these plant growth substances at the concentrations of 500 
250 and 100 ppm. NAA and TIBA each at 500 ppm markedly depressed the germination of 
these three varieties. These two chemicals at the lower concentrations as well as ТАА at all 
concentrations did not produce any change in percentage germination significantly different 
from the controls. The depressing effect was maximum in the early variety, slightly less in 
the early-winter variety and the least in the mid-winter variety. NAA at all concentrations 
completely suppressed the emergence of the root in the three varieties. "The shoots from 
the seedlings treated with NAA were, however, much thicker than those treated with the other 
two chemicals. In general the three plant growth substances at the three concentrations used. 
produced a depressing effect on the elongation of both the root and the shoot and on their 
fresh weight in comparison with those of theuntreated controls excepting a promotion in shoot 
elongation and shoot weight by ТАА at 100 ppm, shoot weight by NAA at 100 ppm and. root; 
Weight by IAA at 100 ppm and 500 ppm in the early variety, N. 136 alone. 


INTRODUCTION 


Pre-sowing seed treatment with plant growth substances has been attemp- 
ted by many workers but with conflicting results. Cholodny (1936) claimed 
that oat seeds treated with IAA produced considerably stronger plants than 
Untreated seeds and increased the grain yield by 55%. Chailakhjan & Zhdan- 
ova (1938) obtained slight acceleration in the growth of oats, a check in the 
growth of flax and vetch and an early decrease followed by a subsequent accele- 


tation of mustard due to seed treatment with IAA. Thimann (1936 a, b) 


and Thimann & Lane (1938) obtained acceleration in shoot growth, longer 
and wider leaves and an increase in dry weight of the plants of oats and wheat 
due to pre-sowing seed treatment with IAA. The present investigation aims at 


finding out the effects of three plant growth substances B-indolylacetic acid 
(AA) of -naphthylacetic acid (NAA) and 2,3,5-triiodobenzoic acid(TIBA) 


On the germination and early seedling growth of three varieties of rice. | 
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MATERIAL AND METHODS 


Graded seeds of three varieties of rice, N. 136 (early, T. 1145 
(early-winter) and T. 141 (mid-winter) were soaked separately in three different 
concentrations 500, 250 and 100 ppm of each of the plant growth substances 
ТАА, NAA and TIBA for 72 hours. They were then thoroughly rinsed with 
distilled water and grown on blotting paper moistened with distilled water in 
petri dishes. The percentage of germination was studied on the 5th day of 
soaking and the elongation of root, shoot and their fresh weight were recorded 
on the 7th day of soaking. There were four replications for each treatment. 


EXPERIMENTAL RESULTS 


The percentage of germination as affected by different plant growth 
Substances are presented in ТаЫе-І. A remarkable depression in the germina- 
lion percentage was observed in the seeds treated with NAA. at 500 and 250 
ppm and with Т)ВА at 500 ppm. The depression is most pronounced in the 


TABLE I 


Percentage of germination 


Varieties N. 136 (early) T.1145 (early) T.141 (mid- Mean 
"Treatments winter) winter) 


IAA 500 ppm. 92-00 92-00 94-25 92:75 

250 ppm 91:30 95:00 96:25 95.75 

100 ppm 96-00 96-50 95-75 94-59 

NAA 500 ppm 40-75 44-25 80-00 55-00 

250 ppm 87-50 82-00 91-25 86-92 

100 ppm 92-50 91-50 92-25 92:09 

ТІВА 500 ppm 47-50 71-75 87:25 68-83 

20 ppm 90-00 94-50 93-50 92-67 

ppm 92-00 96-50 92-75 93-75 

Controls 92-00 97-50 96-00 95-17 

S. E. Mean Nm m 

z 2-69. - . б 

Свази > 482 2-1 237 
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early variety, somewhat lesser in the early-winter variety and least in the mid- b. 
winter variety. At no other concentration of any of these chemicals was a i 
significant promotion in percentage germination. | 


The effect of the growth substances averaged over the three varieties is a | 
significant reduction in root leng.h а. all the three concentrations used (Table-IT). | 


TABLE II 


Length of root and shoot per seedling in cms. 
(Average of 40 seedlings) 


Varieties N.136 (early) Т.1145 (early- Т.141 (mid- Mean 
Treatments winter) winter) 


Root shoot Root shoot Root shoot Root shoot 


тете E> ES کے‎ 
IAA 500 ppm 4:62 4-73 0:53 4-13 0:97 4-61 2:04 4-49 n 
250 ppm 420 495 114 509 267 504 267 502 | 
100 ppm 5:33 6:45 8:70 6-60 837 8-11 7:47 7:05 


NAA 500 ppm 0:00 0-78 0:00 0-61 0:00 082 0:00 0-74 
250 ppm 0:00 310 000 296 000 365 040 323. 
100 ppm 0:00 3-78 0:00 396 0:00 474 000 4-16 


TIBA 500 ppm 0-40 146 148 276 102 475 046 3-06 
250 ppm. 148 401 259 517 507 6007 оо 
100 ppm 323 601 645 645 675 581 588 622 | 


Controls . 541 609 1242 9-73 10:37 9-10 9-3C 8-30 


S. E. Mean 0:17 0:07 0:17 0:17 031 0-11 0:87 0:071 
C.D. at 5% 0-49 0:20 0-49 0-49 0:32 0:32 0:24 0:20 


The depressing effect of NAA was so conspicuous that it completely suppressed 
the emergence of the root till at least 7 days in the three varieties at all the three 
concentrations. All the three chemicals do also produce a depressing effect 
on shoot elongation but on the whole it is comparatively less than that on 
the root elongation. Glaring was the effect of NAA where the shoot emerged 
as usual and rather assumed somewhat greater thickness as against complete 
suppression of root emergence (Table-Il). 


As regards the compafati ft ee doses of the chemicals on | 
root and shoot elonggfion, the-highest dose gf NO ppm was on the average || 
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the most inhibitory, next was 250 ppm and the least was 100 ppm. "There was 
one conspicuous case of promotion in shoot elongation with ТАА at 100 ppm 
in the early variety, М. 136 (Table-IT). 


Coming now to the effect of the chemicals on the fresh weight oF root it is 
seen that the three chemicals at all the three concentrations decreased the weight 
of root than their respective controls excepting with TAA at 100 and 500 ppm 
where a significant promotion in root weight was obtained in the early variety, 
N.136 (Table-ITI). 


Weight of shoot was also less in most cases of pre-treatment of seeds 
with chemicals excepting those with IAA at 100 ppm and NAA at 100 ppm 
in the early variety, N. 136 (Table-III). 


DISCUSSION 


The three chemicals ТАА, NAA and TIBA each at the two higher concen- 
trations of 500 and 250 did not produce any promotive effect on germination 
of rice. Rather NAA and TIBA eachat 500 ppm greatly decreased the percentage 
of germination. NAA at 250 ppm, too, also had a slight depressing effect 
on germination. The degree of inhibition in germination was found to be 
varietal, being maximum in the early variety, slightly less in the early-winter 
variety and the least in the mid-winter variety. Judging the effect of the 
chemicals on root and shoot growth it is concluded that the chemicals at 
the two higher concentrations of 500 and 250 ppm produce inhibition in root 
and shoot growth in the three varieties of rice under investigation. NAA 
was so very inhibitory that it entirely suppressed the emergence of the root 
for more than 7 days at the three concentrations of 500, 250 and 100 ppm. 
The inhibition in growth observed in the present study corroborates the 
earlier findings of Loo & Tang (1945) who found growth inhibition in rice 
with IAA at 50 ppm, of Sircar & Kundu (1960) who obtained significant 
inhibition in root growth of rice seeds treated with IAA and NAA each at 
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RADIO FREQUENCY NOISE OF COMMERCIAL 
FLUORESCENT LAMPS 


Н. Misra and M. P. Das 
Department of Physics, Ravenshaw College, Cuttack 


High frequency electrical oscillations are known to occur in electrical 
discharges through gases under low pressure. The frequency of those oscilla- 
tions is spread over a wide range.With the widespread use of fluorescent lamps 
the presence of such oscillations in the lamps are causing serious interference 
to radio reception. Study of the character of that interference and attempts 
to reduce or suppress it does not appear to have been reported (except one 
in NHK Technical Journal, Vol. 16, No.4 p. 36, 1964). This describes a 
preliminary study of (i) the relative intensity distribution of the random noise of 
commercial fluorescent lamps over the frequency range from 100 kc/s to 25 
Mc/s, and (ii) the variation of relative intensity of noise with variation of line 
voltage. 


The noise was measured with a laboratory-made superheterodyne receiver 
without AVC and audio sections. It was battery operated. Its over-all 
bandwidth was adjusted to 5 ke/s. By tests with a signal generator, the minimum 
signal power detectable with the receiver was found to be 5x10" Watt with 


Wa 
AA TN YA 5 о о Metraovick | 40walts each 
e—-——e Bajaj 
x x Crompton 


Noise power in dB ----> 
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a S/N ratio of 4 at 300 ke/s and 3.3 x 101° Watt with a S/N ratio of 4 at 15 Mc/s. 
A commercial indoor aerial stretched at a height of 3.5 m. above the lamp: 
was used to pick up the noise. А commercial superhet receiver was used to 
Du monitor the audio noise output. 


The frequency distribution of noise in three different makes of fluorescent 
lamps is shown in Fig.l. There is a maximum of intensity around 300 Ke/s. 
This maximum may be ascribed to a resonance effect between the collision and 
the oscillation of ions in the lamp (1). The frequency spreading is due to the 
difference in mass and concentration of different ions in the gas. The conti- 
nuation of noise to higher frequencies is believed to be caused by the super- 
position of the higher harmonics of these frequencies as well as similar effects 
in respect of other ions. 


The variation in the intensity and the frequency distribution of noise 
with the applied voltage, i.e. with discharge current,is shown in Fig. 2. It is 
found that well above the lighting voltage of the lamp the intensity of noise 
tends to vary directly with the lamp current without any substantial change in 


O at 230 volts 


at 200 volts 
at 150 volts 
© 
о 
ч 
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low frequency end. This condition is, perhaps, comparable to that of а tempera- 
ture-limited diode noise generator. The low density of ions under this condi- 
tion of the lamp results in lowering of the collision frequency and the frequency 
of oscillation. The processes going on in the mixture of gases used in a fluores- 
cent lamp are far from clearly understood. 


Attempts are being made to devise filter circuits to reduce the lamp noise. 
A capacitor-input filter placed across the input to the lamp has been found to 
reduce the noise amplitude by about 40%. Further work is being planned. 
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THE FORM OF THE INTRUSIVE AT NARAJ, 
CUTTACK DISTRICT, ORISSA 


S. Acharya and P. Ray 
Department of Geology, Utkal Universty, Ravenshaw College, Cuttack 


Мага} (Lat. 20° 28’ N., Long. 85° 46’ E.) is situated at the head of the 
Mahanadi delta 13 kms. west of Cuttack city and comes under the Survey 
of India toposheet No.73 Н/15. The apex of the deltaic alluvium meets the 
upper Gondwana rocks to the west (Krishnan, 1968) abruptly, here. These 
rocks around Naraj and Mundali village are intruded by basic rocks that have 
drawn the attention of different workers [Kittoe, 1833; Blanford; Ball 1877; 
Acharya and Mohanty (1964)] who have referred toit asa dykeorasill. Present 
work showed that the region had morethan one intrusive body in the vicinity, 
though only one was described previously. Because of their confinement to 
one region and because of their lithological similarity (to be dealt with in a 
separate paper) and a uniform mode of occurrence (without mutual crosscutt- 
ing), it is suggested that the rocks had one period of intrusion and were 
possibly derived from same magma. Recently, blasting of these rocks for road- 
chips at different places gave the authors a chance to look at the third dimens- 
ion of these rocks individually; in one case the study resulted in interesting 
findings so far as form and structures of the intrusive are concerned. This 
paper deals only with the form and structure of these basic intrusives. 


The Gondwana rocks exposed around Naraj are of Rajmahal stage of 
the upper Gondwana formation (Kittoe, 1838). They consist of conglomerates, 
grits, sandstones and some variegated clays and shales. Black carbonaceous 
shales probably of lower Gondwana age may also be present (Patra-personal 
communication). The rocks are well exposed along the southern bank of 
Mahanadi river from immediately west off the Naraj Anicut upto 315’ hill, 
and continue further west upto Barh Mundali along the upstream side of the 
river. They dip variably, but most commonly southward at low angles (Fig.4). 
Exposures of the intrusives into the Gondwana rocks were reported previously 
only below 315’ peak. Recent quarrying for rocks revealed that the rocks 
have intruded in many places; the exposures seem to be independent of each 
other (Fig. 1). 


In 1838, Kittoe reporting the possible occurrence of coal near 315" hill, 
described this intrusive as а ‘trachyte dyke’. Blanford examined the rocks | 
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and Mohanty (1964) have described the intrusive as а sill. АП these workers 
confined their attention to the intrusive at 315’ hill, though Acharya and 
Mohanty referred to the intrusive at Mundali. The top exposed intrusive at 315’ 
hill had a peculiar shape of its own that demanded more closure attention. 
The present extension of the exposure, however, hardly exceeds 130 meters 
in a ENE-WSW direction, the thickest western section is being quarried at 
present. The eastern part, however, is now mantled by the debris of a landslide 


AS 
Есте ооа е т sedle- fem=12.m (gp) 


Eiga = 


Fig.2. Sectional (vertical) view of the dolerite exposure below 315 hill, Naraj, as on 25-4-1967 | 


which occured five years back. The western limit is marked by the appearance 
of divergently dipping carbonaceous shales. Minor and very much weathered 
exposures of this intrusive are traceable with difficulty on the southern side of 
315’ hill, immediately north of Talgarh village. Cutting of the overburden of 
the intrusive in the quarry results in exposing its chilled contact against 
fritted carbonaceous shales with a horizontal to subhorizonal attitude. This 
point being the highest level of the intrusive in this part is f lat and concordant 
to shales. The form of the intrusive, as understood from its top surface, is 
not very common and does not certainly resemble a typical sill. 

The exposures of this basic rock are also traced in the canals at Barh 
Mundali under an over-burden of 3-4 meters of lateritised sandstone. The 
intrusive, maintains perfect concordance with the countryrock (Plates 1 & 2). 
The basic bodies possibly of the same type are also exposed at the following 


different places;—(1) on the east of the Mundali Bungalowin the paddy fields, | ' 


(2) at the foothill of the hillock 1 km. SE off 315” peak, and (3) at the Sunia 
Munhi hill 8 kms. NE of 315’ hill on the northern side of Mahanadi river, 
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Gig. 3. N-S section of the top of the intrusive (based on available data). 


The structural concordance of the basic rock with the sedimentaries at 
different places can, thus, be unquestioned, and therefore, the concordant 
(sill) nature of the intrusives is undoubted. But as mentioned earlier, the 
igneous body at 315 hill demands careful consideration. The peculiarity 
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Acharya & Ray 


The quarried sill at Barh Mundali 
(Main Puri Canal). 


(A) — Lateritized sandstone. 
(B) — Decomposed basic body. 
(C) — Undecomposed basic body 


The quarried sill at Barh Mundali 
(in the canal below the dam). 

(A) Lateritized sandstone. 

(B) Basic body. 
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(6) the steady increase in the amount of dip of the overlying beds continues 
. unimpaired from east to west but in the vicinity of the quarrysite, a sudden 
change in the attitude of the beds is distinctly discernible (Fig.4); the top of 
the intrusive, however, maintains horizontality, (c) the outcropping of the 
intrusive at the southern base of the hill. While gradual increase in the tip 
of the beds is suggestive of gradual bulging of this sill, a fact that is further 
proved by the appearance of the intrusive on the southern side; the sudden 
increase in the dip amount of the beds on both sides of the quarry 
demands explanation (described later). But, according to Billings (1960) 
“Tt is apparent that all transition may exist between laccoliths and sills. In a 
typical laccolith, the diameter is only a few times greater than the thickness. 
The body may be termed a laccolith if the ratio of the diameter to the thicknes 
is less than 10; if the ratio is greater than 10, then the body shoulds be called 
a sill” (p. 298). The 315’ hill intrusive has its N-S diameter approxiomately 
300 meters and the E-W diameter nearly 100 meters, but the thickness of the 
body as exposed from the riverbed (exact base is not seen) is nearly 25 meters, 
and is expected to be much greater; the ratio is normally less than 10 and 
is likely to lessen further as the true thickness may be more than 25 meters. 
Moreover, for the body to be considered a laccolith, two additional conditions 
must be met—the igneous rock must be younger than the overlying sediments; 
and the contacts must be concordant (Billings, 1960) ; these two conditions 
are also satisfied in this case of intrusion at 315’ hill. Thus, this intrusion | 
should be considered as a laccolith ofa smaller dimension. But, its planoconv- | 
exity or the double-convexity nature cannot be decided ; as neither the base EL 
nor the northern part of the intrusive are available for studies. д 


The item по. (c) іп the above para, as stated, needs further explanation. 
The dip value increases from 11? in the east and decreases to 0? 
at the top. Further west, it abruptly goes high to 44° immediately after 
the intrusive and then gradually lessens to the normal regional dip. This 
may possibly be due to partial differential movement in the laccolith effected: 
by two minor faults ; evidences of such upthrowing and faulting are not very _ 
convincing in the field but the sudden curving of the contact upward coupled | 
with sudden diversification of the attitude of the carbonaceous shale in contact | 
with the intrusive body suggest the above conclusion. Shales, because of | 
plastic flow may not reveal any small scale displacement as might have 
happened here. The authors, therefore, conclude with certain reservations | 
that the body may be a bysmalith. 


Intrusives to the Rajmahal Stage are known to occur around Rajmaha 
(Krishnan, 1968) In view of the above fact that these intrusives ar 
Post Rajmahal age a correlation between them seems well reasone 
The authors are not aware if laccoliths or bysmaliths are described fron 
any terrain traversed post-jurassic intrusives. 
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STUDIES ON GERMINATION AND SEEDLING GROWTH 1N 
RICE. Ш. EFFECT OF NICOTINIC ACID ON AN EARLY 
VARIETY OF RICE 


G. Misra and S. M. Mohapatra 
Department of Botany, Ravenshaw College, Cuttack-3 


Abstract 


Nicotinic acid has a promotive effect on germination, the root and the shoot growth 
of rice seeds. Seeds treated with 50 ppm produced the longest root both on the 3rd and 
6th day of germination but the longest shoot on both these days was obtained with 250 ppm. 
The role of nicotinic acid as a plant growth factor in rice is discussed. 


INTRODUCTION 


Seeds contain a variety of materials such as carbohydrates, fats, proteins, 
phosphorus-containing compounds etc., which they utilize during the process 
of germination. Vitamins especially the B components are also present in 
seeds. Rice seeds contain 4.6 mg nicotinic acid, 0.33 mg thiamine and 0.05 
mg riboflavin per 100 р. of seeds (Mayer & Poljakoff-Mayber, 1963). The 
function of vitamins in seeds is as yet not known with certainty. Since some 
of the vitamins have been proved in recent years to have coenzyme functions 
(Conn & Stumpf, 1966) it may be presumed that vitamins have an important | 
role to play in seed respiration. Since germination initiates the growth of 
the embryo, an energy-consuming process, it is marked with great respiratory 
activity (Spragg & Yemm, 1959) and seed vitamins might be functioning then 
as coenzymes. Activation of the embryo resulting in the extension growth 
of the radicle and plumule might well be an index of the vigorous respiratory 
activity in the seeds initiated to germination. This probably prompted workers 
to study the effect of vitamins on seed germination and respiration. 


Kogl and Haagen-Smit (1936) found that biotin and thiamine increased 
the growth of pea embryo isolated from their cotyledons. Pea embryos have 
also been reported to be benefited by the addition of pantothenic acid (Bonner & 
Axtman, 1937), ascorbic acid (Bonner & Bonner, 1938), or nicotinic acid 
(Bonner, 1938) to the nutrient medium. Nicotinamide was shown to be 
indispensable to the growth of certain micro-organisms (Knight, 1937). РоПассі 
& Bergamaschi (1940) found vitamin С to accelerate germination and growth 
of orchids. Zopf (1940) considered that the vitamins B and C used as an 
addition to NAA, in dust treatments of the seed of Atropa belladonna and 
Ricinus communis, somewhat neutralized the toxic effects produced by overdoses | 
ofthe hormone. Algren (1941 and 1942) found that concentrations of thiamme 
of 001, 01, 0.8 and 1.6 mg per litre added to seeds of several grass species | 
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and clover failed to increase the percentage germination. The present investi- 
gation aims at finding out the effect of nicotinic acid, as a pre-sowing seed 
treatment on germination and seedling growth of an early variety of indica rice, 
Oryza sativa L. 


MATERIAL AND METHODS 


Pure grains of the early variety rice, Ptb. 10, were surface sterilized with 
1:1000 HegCl, for2-3 minutes. They were then thoroughly washed with distilled 
water and were soaked with the aqueous solution of nicotinic acid at the con- 
centrations of 5, 10, 25, 50, 100, 250, 500 and 1000 ppm for 24 hours at 35° C 
in an incubator. After soaking with nicotinic acid the grains were again 
washed thoroughly with distilled water and spread over blotting paper in 
sterilized petri dishes of 8cm. diameter at the rate of 50 seeds per dish 
moistened with distilled water. These were maintained inside the incubator 
in darkness at 35° C. Everyday these were examined and requisite quantity 
of sterilized distilled water was added to keep the grains moist. One set of 
grains soaked in distilled water from the very beginning and maintained in 
the incubator along with the chemically treated sets was taken as untreated 


5 


controls for comparison. For each experiment 3 replicates were taken. 


EXPERIMENTAL RESULTS 


The percentage of germination was calculated from the 3 sets of petri dishes 
each with 50 grains and is presented in. Table-I. 


TABLE-I Percentage of germination of rice grains pre-soaked with nicotinic acid 
(Average of 150 grains) 


Concentration in ppm. Percentage of Increase (+) or decrease 
germination (—) from control 
0 (Control) 94-0 
5 92-0 —2:0 
10 98-1 441 
25 94-3 403 
50 95-2 4-5:2 
100 98-0 +8-0 
0 97-3 s1359 
1000 Wa | 


94-9 
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In general germination was promoted but slightly by pre-treatment with 
nicotinic acid to the extent of 8-0%, 5-7%, 5-297, 4-197 and 3:397 at the con- 
centrations of 100 ppm, 500 ppm, 50 ppm, 10 ppm and 250 ppm respectively. 


Linear growth of root and shoot 


Ten seedlings were selected at random from each treatment and the 
elongation of their root and shoot were recorded once at the end of 3rd day 


@—@ ЗАО DAY PLUMULE 

O—O 6TH DAY PLUMULE 
і А-А ЗВО DAY RADICLE ' 

4-4 6TH DAY RADICLE 
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Fig, 1 
and again after 6th day of germination. "Тһе results are presented in Table 2 
and Figure 1 and their analysis of variance in Tables 3 and 4. 
TABLE-2. Influence of nicotinic acid on root and shoot extension (Average of 10 
seedings) 
mulco doe ы нин ын o ce Ce esu 
Concentration Length of root in cm. Length of shoot in cm. 


of chemical in 
ppm. 3rd day 6th day Mean 3rdday біл day Mean 


0 (Control) 4-96 822 6-59 1:81 7:90 4:85 


5 5:84 9:30 17-57 2:42 8:25 5:33 


10 5:93 988 790 253 845 5-49 


a aa AS ae I 
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| eet 2 5 Sat SS 
| 25 6-50 1040 845 2-81 8-99 5-90 
50 753 1231 992 320 9:20 6-20 
100 698 199 948 3:71 9-33 6:52 
250 636 11-42 889 420 1030 7:25 
500 600 126 863 2-79 966 622 
1000 582 1015 798 259 9-58 6-08 
Мо 621 1054 837 289 9-07 


C.D. value for root length C.D. value for shoot length 


at 5% at 1% at 5% at 1% 
For Concentrations 2:82 3-70 0-76 1-00 
For Counts 0-94 1-23 0-33 0-43 
Interaction (Concen- 
trations X Counts) 6-38 8-37 1-05 1:39 


TABLE-3. Analysis of variance for root length 


| Source of variation D.F. S.S. М.5. E ІЙ Е 
iE XII um UU E EE 
i Between Concentrations 8 16324 2040 1:91* 2:51 

| Between Counts 1 84543 84543  79.19** 6-64 

Interaction (Concentrations x 

Counts) 8 21:47 268 025 25 
Error 162 1730-85 10-68 
"Total 


179 2760-99 


m P cu EU RM E LUE ee ы Ж АЩ 5 


*Significant at 5% level 
"Significant at 197 level 
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TABLE 4. Analysis of variance for shoot length 


и 


Source of variation Е. S.S. M.S. E/E 


O SS 
Between Concentrations 8 79-04 9:88 6:33** 2:51 
Between Counts 1717-42 1717-42 1100-91** 6-64 
Interaction (Concentrations 

X Counts) 8 8-41 1:05 0-67 2:51 
Error 162 254-02 1:56 


Total 179 2058-89 


**Significant at 1% level. 


The percentage increase Or decrease in the length of the root and shoot 
from their respective controls is presented in Table 5. 


TABLE 5. Percentage increase (+) in the length of the root and shoot from their 
respective controls on pre-treatment with nicotinic acid at different concentrations. 
ae ге; 
Concentration of Percentage increase ( +) 
nicotinic acid 
in ppm. in root length in shoot length 


3rd day 6th day 3rd day 6th day 
4-17:26 +13:13 +33:70 F +14:42 
4-19-27 4-20-18 39-77 + 6:95 
4-30-52 +26:50 4-55:24 +13:78 
+51-20 +49:73 +16:74 4-16-44 
+40:16 4-45:84 4-104:97 18-08. 
427-71 +39-91 --132:04 4-30-36 


+20:48 +36:96 +54:40 4-21-26 


+16:86 +23-46 -+43:04 421-25 
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(4) Comparison between two Counts 

The mean root length on the two dates of counts, 3rd day and 6th дау | 
of germination averaged over all the concentrations was a highly significant 
increase on the 6th day than that on the 3rd day, the actual values on the 
respective dates being 10:54 cm and 6.2cm. A comparison between shoot 
lengths on the two dates of counts averaged over all the concentrations showed 
a significant longer shoot of 9.07 cm оп the 6th day of germination from 
2.89 cm on the 3rd day of germination. 


(B) Comparison between the Concentrations 


The effect of eight concentrations of nicotinic acid on the length of the 
root averaged over the two counts shows a statistical significance at 5 % level. 
Root length at 50 ppm showed a significant increase in length over all other 
concentrations and also the controls. The shoot lengths under individual 
concentration of nicotinic acid averaged over the two counts shows that 250 
ppm produces the longest shoot. The shoot lengths under 250 and 100 ppm 
are of the same level of significance. So also the shoot lengths under 100, 
500, 50, 1000 and 25 ppm were of the same level of significance. 


(C) Interaction between Counts and Concentrations 


The interaction between the two counts and nine concentrations of 
nicotinic acid showed that 50 ppm of nicotinic acid on 6th day of germination 
produced longer root at 5% level than treated sets at 5 ppm and 1000 ppm 
and control of 3rd day of germination. In general on 6th day longer roots 
are produced with each concentration of the chemical 
tive values on 3rd day. Nicotinic acid at 250 ppm produc 
on the 6th day of germination. 
100 and 50 ppm on the 6th day 


from their respec- 
ed the longest shoot 
Shoot lengths induced with 250, 500, 1000, 
germination are of the same level of significance. 


DISCUSSION 


gation clearly bring out the fact that 
effect on percentage germination of rice. 
er extension growth in the seedlings pre- 
he controls. The root length wasthe 
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of isolated pea embryos and noted the plants supplied with nicotinic acid 
:to be one third taller than the controls after 4 weeks of treatment. Contrary 
to the findings of Bonner (1938) that nicotinic acid alone exerted no effect on 


he the growth of the isolated pea root, quite a conspicuous growth in the root of 
ot the rice seedlings was observed. In addition to vitamin B, which has been 
ed well established as a plant growth factor infiuencing primarily the root (Bonner 


& Addicott, 1937 ; Bonner & Axtman, 1937), nicotinic acid is also proved as 
a plant growth factor for the root and the shoot. 


Nicotinic acid is a precursor of nicotinamide which is the key substance 
in the formation of NAD and NADP. These two coenzymes in their oxidised 


he Bat ; 

1 and reduced form are intimately involved in the respiratory process. 
Si Exogenous application of nicotinic acid presumably augments the formation 
al of these coenzymes which accelerate the respiratory process and bring about 
50 enhancement in early seedling growth. 

m 
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STUDIES ON RAUWOLFIA SERPENTINA (BENTH AND KURZ) 
PART I. PROPAGATION AND ROOT YIELD 


B. N. Sahu 


Department of Agronomy, Utkal Krushi Mahavidyalaya 
Bhubaneswar. 
Abstract 


The results of two trials conducted for two years at the State Research Station, Bhubanes- 
war indicate that : 


1. Seeds of Rauwolfia | serpentina give a germination percentage between 13-30. They 
germinate in 20 days in Apriland May. Seeds sown in November and December lay dormant 
for 185 to 200 days. 


2. It is possible to raise commerical plantations by vegetative means from root cuttings 
when seeds are not available in adequate amount. 7.5cm long and 2.5 mm. diameter thick 
root cuttings are the best for vegetative propagation. Rooting capacity vary through 
the year. August and September are the best months for raising plants from root 
cuttings. 


3. The yield of roots from one year old planation was 1,516 kg 1,300 kg/ha from plants 
raised from seeds and roots respectively. 


Stem cuttings may be used for raising crops to collect seeds. 


INTRODUCTION 


Rauwolfia serpentina (Benth and Kurz) has acquired great importance 
because of its researpin content. Collection of roots from natural sources. 
has decreased. Cultivation on plantation scale is now required. Seeds are 
not easily available from wild sources. The percentage of germination of seed 
is reported to be 10 (Santapan 1956) 29 to 38 (Nayar 1956), 8 to 48 (Hedaya- 
tullah 1959) and 25 to 50 (Badhwar et. а! 1956). A single one year old plant 
yields about 65-75 seeds in its first harvest. About 4 to 5 kg of seeds with 
12-15 per cent germination are required to get seedlings for planting an acre. 
Vegetative propagation is, therefore, the alternative source. Hence trial was 
conducted at the State Research Station, Bhubaneswar in 1958 and 1959 to 
study the best method of propagation of the plant. 

х REVIEW OF LITERATURE 


Woodson et al (1958) have reported that propagation by means of seeds 

has not been satisfactory even in small plots. Germination was as low as 10 
per cent. Fruits of normal external appearance may contain no embryo, as | 
effect, possibly of partenocarpey or of deferred somatic sterility. Chandra id 
(1954) treated the stem cuttings of 5” to 6” in length with B-Indole acetic | 
acid (ТАА) and B-Indole propionic acid (IPA) and L-Napthalene acetic acid 
(NA). Highest percentage of rooting Was obtained by treating with 30 ppm | 
B-IAA for 12 hours. Badhwar et al (1957) have recommended plantations 
through seeds and not through cuttings. Р 
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EXPERIMENT NO. I 


Materials and Methods 

Propagation from seeds, root and stem cuttings were tried. 

Seed : were collected from Kasipur and Sadar Sub-division of Kalahandi 
district, Chandka forest of Puri district and from plants grown at the State 
Research Station, Bhubaneswar. They were segregated into heavy and light 
by dipping in 10 per cent brine solution. Seeds that sank and. settled 
down at the bottom of the bucket were washed and soaked overnight in 
water. They were sown in specially prepared nursery beds at a distance of 
10 cm apart from 13-2 cm deep in lines of 15cm apart. 500 seeds were 
sown in each month from December to November. They меге covered 
with soil. Partialshed was provided from 9 a.m. to 4 p.m. from March 
to June. The beds were watered with a watering can with fine spray 
except onrany days. 

Roots : Thick tap roots were cut into pieces of 5 cm long and then graded 
into groups on the basis of diameter. Each group contained 100 cuttings. 
The average weight of a cutting was 10 gms. They were planted in 
holes of 15 cms deep and were completely covered with earth, leaving 
only 1 em above the surface. 


Stem : Stems were cut into pieces of 2.5 to 10 cm long. Diameter of 
each stem selected was 0.5 cm and above. 100 cuttings were taken in each 
group. About 2/3rd portions ofthe cuttings were buried їп the ground 
taking into consideration the position of the bud. 


'TABLE I 


Germination percentage of seeds of Rauwolfia serpentina. 


| No. of days Percentage of germination 
Season | Month taken. Kashipur; Bhawani- Chandka} Bhubanes- 
| patna war 
Winter December 200 30 29 30 3 
January 190 12 10 12 12 
February 185 12 10 11 12 
Summer March 45 15 14 14 16 
April 35 30 30 30 31 
E May 20 28 27 27 29 
Rainy June 40 15 14 15 15 
July 48 12 12 13 13 
August 150 10 10 10 10 
September 175 20 20 19 21 
Autumn October 185 25 23 25 
es November 190 30 31 
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TABLE 2 


Sprouting of cuttings as influenced by size and months of planting 
(Percent sprouted) in Rauwolfia serpentina. 


- == اس‎ EES се 


Size of : | Size—5 CM ЕЕ CM 
cuitings cm) Root Stem | Month | Root | Stem “Root | Stem 
ل ا‎ N SS 

2:5 52 32 June 30 32 45 32 

5:0 55 64 Шу 41 31 48 40 

75 72 66 August 32 44 62 54 

10-0 80 58 September 50 40 40 32 

October 30 ң 28 42 32 


12:5 85 60 November 22 20 25 20 


Кооб-апа stem cuttings were planted from June to Novermber. 


Results and Discussion 


Data presented in Table 1 indicate that under Bhubaneswar conditions the 
best time for sowing seeds proved to be April and May when the air tempera- 
ture was 29. 7°C.Seeds germinated in 35 to 20 days and percentage of germina- 
tion was 31 to 29: Badhwar et al (1955) reported that in Dehra Dun seeds 
are sown in nursery usually in the third week of Мау. Biswas (1955) in West 
Bengal found May to be the most suitable month for sowing seeds in the 
nursery. Hedayetullah (1959) reported that under Dacca conditions, maximum 
germination was obtained when seeds were sown in July at the end of 
Monsoon. Seeds sown in therainy season from June to August showed poor 
germination, whilethose sown during Autumn and winter months from Septe- 
mber to February lay dormant for 185 to 200 days and germinated in May and 
June. Similar resulis have been reported by Anon (1955). Dutta et al (1963) 
Noticed someseedlings inthe old nursery where sowing was done in the previous 
Year. Place of collection of seeds had no effect on the percentage of. germination. 
Root cuttings started sprouting 15—20 days while stem cuttings sprouted 


10—12 days after planting. But new roots from root Cuttings came out after 30 2 im 
days while that from stem cuttings after 45—55 days of planting. Percentage of | 
Survival of sprouts from stem cuttings for planting in the field was, therefore 
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less than that of root cuttings. Hardwood cuttings were found to sprout 
better than soft cuttings. Similar observations have been reported by Chandra 
(1956). Presence of a developing bud was found to be a етеп for 
rooting of the stem cutting. Normal rooting capacity TENGS throughout 
| the year. August and September are the best months to prepare cuttings 
| both from roots and stems (Table 2). Sprouting from roots increases as the 
| size of thecutting increases. 7.5 cm root cuttings are economical for vegeta- 
tive propagation. Sprouting from stem cuttings increases with increase in 
size till 7:5 cm beyond which the percentage of sprouting decreases. 7:5 ст 
long stem cuttings with two buds seemed to be economical for vegetative 


propagation. 


EXPERIMENT NO. 2 


Efficiency of plants raised from seed, root and stem cuttings for produc- 
tions of roots— 


: Material and methods 


Yields of roots from plants raised from seed, root and stem cuttings (7:5 
cm size group) were compared in a trial during the year 1958-59 and 1959-60. 
Plants raised by the three methods were planted in a plot of 8 m x 5m each 
with five replications in a randomised block design. For transplanting a hole 
of 15 em x 15 ст deep was made. Three month old seedlings were planted 
in the hole taking care not to bend the roots of the plants. The hole was 
filled with soil around the seedlings and plants. A spacing of 60 cm x 60cm was 
given between plants obtaining 10 plants per bed of 40 Sq. meter. About 
25,000 plants per ha. 80 kg of root-cuttings and 100 kg of stem-cuttings are 
required to plant a hectare of land. 


Planting was done between 20th to 25th July each year. Thecrops were 
fertilised with 45 kg N, 22.5 kg each of phosphate and potash respectively. 
Nitrogen was applied in two splits. Half of. nitrogen as ammonium sulphate; 
full dose of phosphate as superphosphate and potash as nutriate of potash 
were applied at planting andthe balance of nitrogen at 75 days of planting. 
The crops were weeded once a month and irrigated twice a month from 
January to June. Roots were harvested on the 25th July of the next year. They 
were dried under shade. Fresh and air dry weights were recorded. 


Results and discussion 


Growth of the crop : Characteristics of shoot and root growth of plants 
propagated from seed and vegetative parts have been presented in Table 3. 
There was no significant difference in the height, number of aerial branches 
and weight of leaves of plants raised by three methods of propagation. 
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Plants raised from root and shoot cuttings began to flower when they were 
about one and half month old. But seed settings started from May irrespec- 
tive of the method of propagation. 


Root characters: The average length of thick root (above 2:5mm 
diameter) of one year old plants raised from seed, root and stem cuttings was 
28/26 and 23 cm respectively. The average diameter of the roots at the 
thickest portion was, however, practically the same in case of plants raised 
from seeds and those raised vegetatively. 


The average weight of fresh and air-dry thick root per plant raised from 
seeds was higher than that raised either from the root or stem. The average 
weight of roots of plants raised from root cuttings was higher than that 
of plants raised from stem cuttings. Similar differences were also, noticed 
with the weight of thin and secondary roots. 


Root yield : The yield of marketable roots was the highest from the crop 
raised from seed, being 1,510 kg/ha. This was followed by the crop raised 
from root cuttings, being 1,300 kg/ha. The reduction in root yield was 210 
kg/ha or 14:2 per cent of the roots raised from seed. The yield of roots from 
the crop raised from stem cuttings was the lowest being 960 kg/ha. The 
reduction in yield amounts to 36 and 35-4 per cent of the yield obtained 
from the crop raised from seed and root cuttings respectively. 


Root growth is severely reduced by insufficiency or absence of a compli- 
mentary factor ‘rhizocaline’. This ‘rhizocaline’ is presumed to be manufac- 
tured during the growth in length of the root (Torrey 1950, Pecket, 1957) 
Such manufacture is dependent on the presence of cotyledons @ 1952) 
which provide the raw material or the precursor for the hormone *rhizocaline 
The proper balance between hormone precursor from cotyledons and janie 
tors from root tip control root growth and formation of lateral roots 
Root cuttings and stem cuttings lack hormone precursor. Hence growth and 


and development of roots from root and i 1 
с › stem cuttings is lesst i о 
seedlings raised from seeds. E come d 


The yield of roots by one year old plants raised from seed was about 1:16 
times than that produced by plants raised from root cuttings and 1:58 times 
of plants raised from stem cuttings. Under adequate fertilisation and cultu- 
ral practices, the mother roots of root cuttings which amounted to about 
300 kg/ha can be utilised for alkaloid extraction and thereb ue i 
the loss in yield from plants raised. from seed. du 
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Abstract 


The Common food fishes of Puri comprise freshwater and marine species. The fresh- 
water forms include 22 species belonging to 8 families whereas the marine fishes consist of 50 
families and 105 species, including 7 families and 16 species of elasmobranchs. Puri also 
imports fishes from Chilka Lake which includes 13 families and 19 species. 


Puri lies on the eastern sea board of India on the coast of the Bay of Bengal. 
It occupies a place of pride among the pilgrimages of India. It is also a health 
resort and visitors throng here during the summer (May) and the Dusserah 
(October) for convalescence. The famous car festival is held in July attracting 
thousands of pilgrims to the town. The town of Puri covers a municipal area 
of 16.83 sq. km. (6.5 sq. miles), a population of 73,000 and a floating population 
varying from 65,000 to 250,000. Although people visiting this: seaside resort 
during festivals are mostly vegetarian, its permanent residents and those coming 
for a change are mostly non-vegetarians. 


During the last three years a large number of fishes were collected from 
the markets of Puri and they have been identified after Day (1958), Munro 
(1955) and Misra (1962). The local names have been selected from the most 
widely used terms of the residents and fishermen. А 


A list of common freshwater fishes of Puri is given іп Table 1. 


A list of common marine elasmobranchs and teleosts raised from the sea 
at Puri is given in Tables 2 and 3 respectively. 


Puri also imports to some extent fishes from Chilka Lake to meet the 


heavy demand of fish in the local market. A list of such fishes is given in - 


Table 4. 


The common food fishes of Puri include fres 
Marine species. The freshwater fishes of Puri inclu 


—-. 


hwater , brackish water and 
de 8 families and 22 species. 


*Present address. : Department of Fisheries, Government of Orissa. Cuttack. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


3 


Oe SSE EES > para re 


pr pn оошту 


i 
{ 
i 


Digitized by Arya Samaj Fggndation Chennai and eGangotri 


The marine fishes comprise 50 families and 105 species including 7 families | 
and 16 species of elasmobranchs. Chilka fishes coming to the markets of 
Puri contain 13 families and 19 species. 


TABLE 


FRESHWATER FISHES OF PURI 


Family Scientific name Local name in 
| Oriya 
| : 

! Notopteride Notopterus kapirat Phali 
| Notopterus chitala Chitala 
Gobiidae Glossogobius giuris Baligarda 
Siluridae Wallago attu Balia 
Pangasius pangasius Jalanga 
Macrones seengala Alli 
Silundia gangetica Jallung 
Pseudeutropis gaura Bacha 
Saccobranchus fossilis Singhi 
Clarius magur Magur 
Cyprinidae ` Barbus ticto Kera ndi 


Mastacembalidae 


Amphipnoidae 


Barbus vittatus 
Barbus sophore 
Labeo rohita 


Labeo calbasu 


Cirrihina mrigala 


Mastacembalus armatus 
Mastacembalus aculeata 


Amphipnous cuchia 


Chela kerandi 
Sana kerandi 
Rohi 

Kala banshi 
Mirikali 


Ophiocephalidae Ophiocephalus punctatus Garissa 
Ophiocephalus striatus Seula 
Anabantidae Anabas scandens Kau 


Bami 


Todi 


Kuchia 


Family 


Orectolobidae 


Carcharinidae 


Sphyrnidae 


Rhinobatidae 


Pristidae 


Myliobatidae 


Trygonidae 


Family 


Elopidae 
Chepeidae 
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TABLE 2 


COMMON MARINE ELASMOBRANCHS OF PURI 


Scientific name 


Stegostoma varius 


Carcharhinus gangeticus 
Scoliodon sorrakowah 
S. balasorrah 

S. walbeehmi 


Sphyrna tudes 
S. blochi 


Rhinobatulus granulatus 
R. diiiddensis 


Pristis microdon 


P. pectinatus 
Aetobatus narinari 


Himantura bleekeri 
H. uranak 

Trygon sephar 
Pastinachus sephen 


TABLE 3 


COMMON MARINE TELEOSTS OF PURI 


Scientific name 


Elopus saurus 
Harengula punctata 
Hilsa ilisha 

Hilsa kangurta | 
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 Pandapila | 


Local popular 
name in Oriya. 


Baghua magara 


Munda magara 
Dudhia magara 
Dudhia magara 
Dudhia magara 


Jualia magara 
Hathudia magara 


Sathora 
Orusa 


Khanda magara 
Khanda тарага 


Pakhi sankucha 


Sankucha 
-do- 
-do- 

Gorulangi, 

Sankucha. 


Local popular 
name in Oriya 


Jalhungu 


Patua 


i 
| 
| 
j 


Dussumieridae 
Dorosomidae 


Engraulidae 


Chirocentridae 
Chanidae 


Synodontidae 


Tachysuridae 


Ophichthyidae 


Belonidae 


Hemirhampidae 
Syngnathidae 
Sphyraenidae 
Mugilidae 
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Hilsa sinensis 
Kowala coval 
Raconda russelliana 
Sardinella albella 


Dussumieria acuta 
Chaetaessus nagus 


Anchoviella indica 
A. commersonii 

A. tri 

Coilia dussumieri 
Septipinna phasa 
S. taty 

Thrissocles purave 
T. telara 
Chirocentrus dorab 
Chanos chanos 


Harpodon nephereus 


Trachinocephalus myops 
Osteogeneiosus militaris 


Tachysurus caelatus 
T. arius 


Pisodonophis Бого 
Strongylura Strongylura 


Hemiramphus gaimardi 
Ichthyocampus carce 
Sphryaena jellp 

Chelon macrolepis 
Liza parsia 

VES Strongylocephalus 
Mugil cephalus 

M. speigleri 

M. subviridis 
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Ilisa 
Ranjipatua 
Kurundi 
Puniapuee 


Morooa 
Balangi 


Chauli 
Kakali 


Olei 

Phasi 

Phasi 

Poosri 
Tampda 
Khanda balia 
Sebakhoinga 


Bummalo 
Kaniari 


Sunga 
Kantia 
Gandia 


Donna 
Gania 


Gangatordi 
Balipoka 
Gayalu 
Dahangiri 
Meji 
Menjia 
Khanga 
Menjia 
Мей 
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polynemidae 


‘Latidae 


Serranidae 


Theraponidae 


Lactaridae 


Carangidae 


Formionidae 


Lutianidae 
Lobotidae 
Gerridae 
Leiagnathidae 


Scianidae 


Pomadasyidae 


Sparidae 
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Polydactylus indicus 


Eleutheronema tetradactylum 


Lates calcarifer 


Epinephalus sonnerati 
E. tauvina 


Therapon puta 


Lactarius laetarius 
Caranx jars 

C. sansun 
Carangoides praeustus 
Scomberoides lysan 
S. sanctipetri 

Formio niger 
Lutianus jahngarh 

L. johnir 

L. lutianus 


Lobotes surinamensis 


Gerres oyena 

G. setifer 
Leiagnathus equula 
L. splendens 
Johnius carutta 

J. osseus 

Otolithus argenteus 
Pama pama 
Pseudosciaena coiter 
P. diacanthus 
Sciaena russelli 
Pomadasys furcatus 
P. hasta 

Argyrops spinifer 
Sparks berda 


Bhusa 
Sahala 


Bhekti 


Son Bhekti 
Bhola 


Tadikiri 
Suduma 

Katha parei 
Kanto 

Tirana 

Parei 

Parei 

Bahaal 

Purava 
Angarua 
Soosta 
Samudra kua 
Jagiri 

Jagiri 
Tanka-chandee 
Tanka chandee 


Borei 
Borei 
Landia 
Silamundi 
Borago 
Borago 
Konia 
Paikili 
Gorsa 
Khuranti 
Kalamara 
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Monodactylidae 
Platacidae 
Scatophagidae 


Trichiuidae 


Thunnidae 


Scomberomoridae 


Stromatidae 


Gobiidae 
Kurtidae 
Platycephalidae 
Bothidae 


Soleidae 


Cynoglossidae 
Tricantidae 


FISHES OF CHILKA LAKE SEEN IN PURI MARKETS 


Family 


Sciaenidae 


Latidae 


Clupeidae 
Mugilidae 


Monodactylus argenteus 
Drepane punctata 
Scatophagus aryus 


Trichiurus haumela 


T. savala 


Euthynnus alltteratus affinis 


Scomberomorus guttatus 
S. interruptus 

S. commersoni 

Pampus argenteus 

P. chinensis 
Parastromateus niger 
Glossogobius giuris 
Kurtus indicus 
Platycephalus indicus 
Pseudorhombus arsius 
Brachirus orientalis 

B. pan 

Cynoglossus lingna 
Trichanthus previrostris 


TABLE 4 


Scientific name 


Sciaena coitor 
Lates calcarifer 
Stolephorus indicus 
Hilsa ilisha 

Mugil cephalus 
M. subviridis 

Liza corsula 

Liza trochelii 


СС-0. In Public Domain. Gurukul Kangri Collection, Haridwar | 


Kiakerenda, Kekenda 


Chandee 
Haladia chandee 
Pita chandee 


Rupapatia 
Sabala 

Tumda 
Binjram 
Binjram 

Koni 

Ghee chandee 
Dhola chandee 
Kola chandee 
Baligarada 
Sankha muthia 
Tokoro 
Potpotia 
Dudha patua 
Dudha patua 
Kukurojiva 
Sukura 


Local popular 
name in Oriya 


Balangi 
Bhekti 
Patua 
Tllishi. 
Khainga, Khanga 
Menjia : 


Dongla parsi 
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polynemidae Polynemus tetradactylus Sahala 
Hemirhampidae Hemirampus limbatus Saragara 
Dorosomidae Dorosoma nasus Balangi 
Gerridae Gerres oyena Jagiri | 
G. setifer -do- | 
G. junctatus -do- | 
ү 
Engraulidae Engraulis boelama Fesha j 
Belonidae Belone strongylura Gania | 
| 
Sparidae Sparus spinifer Khuranti | 
ji 
Carangidae Equula edentata Chandi | 
Cichilidae Etroplus suratensis Kundale 
Siluridae Macrones vittatus Gagar 
M. cavasius Kantia 
M. gulia -do- 
Arius arius Singada 
А. coclatus Singada 
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A NOTE ON THE EXISTENCE OF SUFFICIENT STATISTICS 
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Department of Statistics, Utkal University, Bhubaneswar 


Abstract 


In this paper we are comparing the definition given by R. A. Fisher with the different 
definitions given by Prof. M. G. Kendall regarding sufficient statistic for a single parameter 
density function. The necessary and sufficient conditions as derived from Fisher's definition 
when the range is independent of the parameter is well known. In this paper we derive the 
following necessary and sufficient condition when the range depends upon the parameter. 


Let the likelihood function | P(XiXai-**x,;9) for a sampleof n 
observations be factorised into the following form $x, хш MORAGA LD 


..х)......(1) where (,9) is the density function of xb (the biggest observation) 


п 


апа ф is independent of 8 


is the necessary and sufficient condition for the T 
eter U. e 
ofsufficient statistic when the upper estreme of the range depends upon papam 


ve 
sufficient statistic is xy itself. But when lower extreme of me range soe пош 5 Шеш, 
would also be the necessary and sufficient condition with *b pene TS тш 
observation). The sufficient statistic will be *s itself. We pae ШП о, 
extremes of the range depends upon 0, a sufficient statistic does no 2 


INTRODUCTION 


In this paper we prove that (1) 


If the likelihood function of n independent observations from a popula- 


tion having density function f(x,9) ү, Бе B " | 

WA БОЛ - - «77 ТЕТІ ete | 
where t is ( sto of x's and L; is independent of 0 then t is said to be a | 
Sufficient estimator of 0. 


This definition is due to Kendall (1) o M orx 
But we know that Lomas ei) e tz 


does not admit a sufficient statistic, though it is in the oe us 
Come to believe that inputting (1) as the definition of su ae ae m с 
author has in mind that the range of X should be indepen ent р | a 

acceptance of (1) as the definition of sufficient estimator ur - eee * 
necessitate different definitions of sufficient estimator accor a i ог 
both extremes of the fange depends upon, the раптар а ае 
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Prof. В. A. Fisher we may define a sufficient statistic as “the statistic, which 
contain in themselves the whole of the relevant information available in the 
sample". This may be symbolically expressed as follows. 


If T, is a sufficient statistic and Т, is any other estimator of 0, then the 
|| joint probality desnity of T, and T, can be written 
! as f (T, T40) «fj (Т8) f (Т,/ТІ)....(2) 

Where f,(T,,0) is the probability density of T, and f; (T;/T;) is the probability 
density of T, given Ті, and is independent of 0. This definition is straight 
forward and remains true irrespective of whether the range is dependent in 
the paramator of not. Starting with this definition we proceed to find the 
necessary and sufficient condition for the existence of a sufficient statistic when 


one extreme of the range is dependent on 0. 


When the upper estreme of the range depends upon 0. 


THEOREM—1. When the upper estreme of the range depends upon 6, 
then no other statistic except T—x,, the biggest of the observations Ху, X».. ..,X 
can be a sufficient statistic for 0. The sufficient statistic will exist for 0 when 
and only when the likelihood function esatisfies the following condition, 


ФО Шш 3x46), Cos 8) фухао) B) 
2 


Where Фә) isthe density function of x, and Ф is independent of 8 
2 


Relation (3)is both a necessary and a sufficient condition for Xb being a suffi- 
cient statistic for 0. 


za Proof:—If T be a sufficient statistic апа T! be any other statistic for 0. 
it is necessary that for given T, the range of T! should be independent of 0. 
as otherwise T! will give some information regarding 0. It is also essential | 
that the relative density of T! given T should be independent of 0, as otherwise | 
even if the range becomes independent of 0, T will give дәт information ; 
regarding 0. Now ТІ is a function of the observations ху, x,..x Its range will 
be independent of 0 only when the largest observation i a Ы 16 fixed Conse- 
quently no other statistic except T=x, can be a REER statistic 


а In order to be a sufficient statistic for б, x, has to satisfy the second 
; шш i.e., given x, the relative density of any other statistic T! shou 
independent of 0. Тһе likelihood function can always be written in the 


ا 
اک نر 


Digitized by Arya Samaj ucc Chennai and eGangotri 


where Ф(х,ө6) isthe density function of x, and 


Xa t Xi |x: is the conditionsal dinsity function of the rest of the 


observations given X,. 
Consequently the joint density function of x, and any other statistic T* will be 
iven b 
gr у, £(xp,7'e@)d xdT= ф. (5,9) dren), 0а Xyc -х|х,0) dx,dx, .- webs. 
Turudi je 
f(xv;T,9)- PT | 


In order that 
where f, (T!/x,) is probability density of T given xy, 


| 
itis necessary that %, (x4xp..,x,/x,,0) shovld be independent of 0. Hence. | 
| 
| 


if x, is a scfflcient statistic for 0, it is necessary that 


POX X; Xi) ec, (x9) p, OG,X 5X) 


This proves the necessary part of the theorem. 


зо) Ф) d na o9) 


Now given ТОЗ 


the joint density function of хь and any other statistic T: will be obtained 
by intergrating (@<4.%-%a9) - over surface of constant x, and T* 


[фо ы: „хө)йх,фху dee n oos cial daa 
X,=Const =Фф(х һө) т/а) хь" 
а =Const : 


This proves the sufficiently part of the theorem. 
When the lower extreme of the range depends upon 0 | 


ament that the necessary and sufficient 
nt statistics when the lower extreme of . 
lation (3) with x, replaced by x, 


It is evident from the above arg 
condition for the existance of a sufficie 
the range depends upon 0, is same as Te 


When both extremes of the range involve 6 
ange involve 6, it is clear that nothing | 
in the sample can tell as more about the terminals of the range than its most 
extreme members. Further when both the extremes of the range involve Û, | 
the smallest observation can not be a sufficiet statistic since given x, the range of 
any other x will depend upon upper extreme of the range. In the same жау Xy = 
alone can not be a sufficient statistic, Consequently if a sufficient statistic 


When both the extremes of the r 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Fogndation Chennai and eGangotri 


exists for 0, it would evidently be a function of both x, and x, the biggest and 
the smallest observations. Suppose T=T (хь,х,) is a sufficient statistic for 0 
when both the extremes of the range involve 0. Then it becomes necessary 
that for given T the range of any other statistic T! should be independent of 
0, as otherwise Т! will give some information regarding 0 even when T jg 
given. As Tis a function of x, and x, fixing T will not fix x, and x, individu. 
ally. Unless both x, and x, are individually fixed, the range of T! will not be 
independent of 0. Hence T can not be a sufficient statistic. Thus from 
one point of view we find that if a sufficient statistic exists it must be a function a 
both x, and x,. But from another point of view we prove that no function 
of x, and x, can be a sufficient statistic. Combining these two we conclude 
that when both extremes depend upon 0 the density function will not admit 
of a sufficient statistic. The following example will make the argument clear. 


Example :—Find a sufficient estimator of O in the distribution given below 
f(5,0-$., osxsoe- 

Suppose x, and x, are the smallest and the largest members of the random 
sample ху, X:,....x,, selected from a population having the above density 


function. The distribution of х5 һ„фо-х)у'®х, andthe distribution 


f с n ауз n-+1 i 2 
9 X, IS gn Kn —8) dx, T= A Xi is an estimator of 0 and 
Tl 2+1 


СЕТ пД-2 X, 15 another estimater of 6. Ав xy, ху... -x, is а randon rample 


ro and hence Ү(Т,)<<У (Т;). We can construct a function 
—hT-hT, where 1, and 1, are constants such that V(T )« VCI)  V(D) 


It is evident that if a sufficient estimator exists it may be T or a function of T 
but never Т, nor Т,. But we see that by fixing T we cannot fix хі and x, simula- 
E Hence the range of any other estimator T, given T will be a function 
of Ө. Hence T cannot be а sufficient statist Thus we see that does not 
admit of a sufficient Statistic, 

Thus we see that f (x,0) does not admit of a sufficient statistic. 


Professor Kendall has said that f о is the most general 
ш WA of ne frequency function admitting a sufficient estimator when both 
A RE F the range depends on Q and in a question [2] he has said that for the 


jf. 2x 
dE = en dX O60sxe gut 


(Which is obviously of the above form) x, the largest member of the sample : 
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Xo Xe++- Xa is sufficient for 0. But from the following steps i 
hat x, is not a sufficient statistic for 0. The B of x, is 


The likelihood function 


| 
1 P(X Xar... My) = 2^ XX, Xn 
| (20+1) 


| 
f ... H . 
| If x, is a sufficient statistic, then 


à epoxy Kensie (1,0) G(X x; Xn) 


CS. ; ; | 
Where Ф is the density function of x, and шу, 


is independent of 9 


| 
| 

5224 
| X, -%4 0) D X Xp Xa xZ- ex. олу, р 

- | кү 9). Gerry Gaur Imm ejns 
| Thus inthis example ф, is not independent of 0. Consequently x, cannot bi 
| sufficient statistic for 9. 
| 
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A NOTE ON QUARTZITES OF TAPANG, ORISSA 


K. N. Sahu and B.K. Acharya 


Department of Geology, Utkal University, 
Ravenshaw College, Cuttack 


Tapang lies 10 kilometers southeast of Khurdha town in the Toposheet 
No 73 H/12. The quartzites around Tapang occur along with basic pyroxene 
granulites and khondalites and are conformable with these rocks. The pres- 
ent note is an attempt to bring out certain, important features of the quartzites. 


PETROGRAPHY 


In hand specimens all the types are coarse grained milky white in colour 
and show foliation defined by flattened and elongated quartz grains. Presence 
of feldspar is distinguished due to its characteristic weathering into a clayey 
material. 


In thin sections the quartzites are coarse grained and quartz grains are 
much elongated. Table 1 shows length and breadth of elongated grains in a 
section cut parallel to the foliation. It is observed that the degree of elonga- 
tion defined by the value of L/B is more for quartz than for microcline. The 
ratio in quartz generally lies between 3.75 and 4.70 whereas that in microcline 
lies between 1.17 and 2.92. 


Most of the quartz grains show undulose extinction and a notable fea- 
ture is that large grains seem to have been formed by coalescence of smaller 
grains. This feature is distinctly remarkable very near to the extinction posi- 
tion of large grains. Small-units inside the Jarge ones have different extinc- 
tion position but the variation is so small that they are likely to be missed if 
rotated far from the extinction position of the large grains. Such feature may 
be regarded as strain shadows charectaristic of metamorphism due to deforma- 
tion. An alternative suggestion is that the feature is due to recrystallization 
of small grains to form large ones. The smaller grains were probably the 
original units and tend to attain an optic homogeneity during metamorphism. 


Microcline grains are spindle shaped, the length being always parallel 
to that of quartz grains. They occur in two modes : (1) As included in quartz 
grains, (2) as lying between two quartz grains. Elongation of included micro- - 
cline is less than those in second category. It seems probable that the included : 
Ones were protected by quartz from further flattening. There was an earlier |, 


deformation by which microcline and quartz grains were elongated. А later 5 


period of deformation caused further recrystallization of quartz by which some 


microcline got included and other interstitial microclines suffered more elonga- Y 


2 
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tion. However it may be quite possible that all these phenomena might have 
been accomplished in one deformation episode. Sillimanite constitute some 
5% of the rock by volume in certain cases. The grains are of stout needle 
shapes and many of them are included by quartz. Length of sillimanite 
grains are parallel to the foliation of the rocks. 


TABLE-1 
Mineral Length Breadth L/B 
Quartz(3) vis 15 2 4 us 3:75 
do (2) = 23 us 5 х 4-60 
до (3) S à 6 Е 2:66 
do (3) = E 4-5 С 444 
do (3) zd 19 52 5 Be 3-80 
Microcline (3) us 5 = 1-75 % 2:85 
do (2) E: 322222222 heals = 1-71 
do (2) E 5:2 25 1-78 ES 2-92 
do (3) z 8 m 2-75 Em 2:87 


(Digits in parenthesis indicate the number of grains examined) 
MODAL COMPOSITION 


Table 2 presents the modal composition of four samples of quartzites. 
The quartzites may be classified into the following groups based on 
а оо (1) Quartzose quartzite—it contains more than 90% 

uartz with or without microcline, (2) Microcli ite—i : 
В пе quartzite—it cannot be 
sharply separated from the first ki ; 
ind but such a group is ter 
{ 1 k med here for 
emphasis on high percentage of microcline, (3) Sillimanite quartzite—it does 


not contain microcline and the t indi 
nic а erm only indic i i 
presence of sillimanite, i pcc m 


TABLE-2 
1 2 3 
Quartz od 82-10 90-80 98-80 
Microcline ES 17-70 9-07 
Sillimanite te = 
_ Zircon 52 02 0 13 
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CHEMICAL ANALYSIS 


. Table 3 shows the chemical composition and Nisa molecular norms. 
Іп the analysis А1,0; can come from microcline and sillimanite М№а,0 in small 
amount is accounted for by the presence of perthite and some Ха,0 may also 
be contained in potash feldspar. FeO and Ее,0; lie probably in the minute 
opaque inclusions in the quartz grains. Although TiO, has not been determined, 
it is quite probable that some ilmenite may occur as inclusions. Both TiO, and Б 
770 are included in ће nondetermined category ‘others’. In the norm the | 
values show a close relationship with the mode, but sillimanite appears as 
corundum in the norm. | 


Pe «p СУ Єў: 


| TABLE-3 
: 1 2 3 4 
510, Be 94-18 95-64 99-80 97-00 
А1,0; = 2-86 1-70 1-03 2-73 
Fe,0, 3: 0-01 0-01 0-01 0-08 
Fed s 0-02 0-02 
Cad 
Mg0 
K,0 SE 2-47 1:50 0:50 
Ма,0 2 0-06 0:12 
Others 55 0:40 1:00 0:19 
NORMS 
Quartz 83:60 89:35 97-81 96-60 
Orthoclase 15:45 9-50 2:15 
Albite 88 0-55 1-25 s 
Magnetite 55 0:01 0-01 0-01 
Hematite 2 0:08 0:005 55 Bc 
Corundum BA 0:10 0:05 0:02 24 
DISCUSSION Bg 


These quartzites are believed to be metamorphosed arenaceous sediments 
clear from very high proportion of quartz both in norm and mode. Micro- 
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cline probably represents the original potash feldspar contained in the rock, 
It does not show апу criterion of being secondary, replacing quartz. Sililma- 
nite probably repr Wnts original clay minerals which have been reconstituted 
by metamorphism and water was driven from the system. However sillima- 
nite could result by the combination of alumina and silica only. In that case 
the problem of water does not arise. The field relationships indicate that the 
quartzites do not represent original quartz veins because they are interlayered 
and co-folded with the basic pyroxene granulites. So with the available 
evidences, it is tentatively concluded that these quartzites are parametamorphic 
rocks in the granulite facies. 
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ic LABORATORY STUDIES 
M. S. Das 

Department of Entomology, Orissa College of Agriculture, Bhubaneswar 

he Abstract 


A technique has been evolved for the rearingof the brinjal shoot and fruit borer Leucinodes 
orbanalis Guen. 


Leucinodes orbanalis Guen., is a notorious pest of the egg fruit, Solanum 
melongena. In order to study its biology and devise control measures, it is 
necessary to rear the borer in large numbers in the laboratory. Ali and Sanghi 
(1962) record that they successfully mated the moths in the laboratory in an 
inverted belljar. The method was tried at the Entomology laboratory of the 
Orissa Collegeof Agriculture, Bhubaneswar but was found to be unpromising. 
The author in his attempts to rear L.orbanlias in large numbers in the laboratory 
discovered the following method to be most convenient and useful. 


The rearing cage consisted of a wooden skeleton framework measuring 
45 cm, 45 cm and 75 cm in length, width and height respectively. The base 
was made of wood. The top was covered with a piece of cloth sheet which 
could be removed as and when necessary. Of the four sides three were fitted 
with sheets of cloth, while the fourth was fitted with glass and could be opened 
as and when necessary (Fig. 1). А pot containing a brinjal plant free from 
other insects was introduced into the rearing cage. A pair of moths, a male 
and a female, were introduced into the cage through the cloth cover from top. 
A cotton swab soaked with 5% sugar solution was placed on the egg plant 
to serve as food for the moths. The rearing cage was placed on a table in a 
well-ventilated room in the laboratory. During the night, the room was kept 
dark. 


The moths paired and eggs were Jaid on the plant during the night. In 
the morning, the pot with the egg plant was removed and a fresh plant in pot 
was introduced for subseqent egg laying. The pots, with eggs laid: 
on the egg plants were removed to a wire-netted room where it could be 
kept protected from other insect pests. 
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When the eggs hatched tender fresh. whole egg fruits were. provided to 
serve as food for the larvae. It was found that only a few of the caterpillars ut 


EEE 
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bored into the (зу ciBesides, it was not possible to keep track of the cater. | | 
pillars inside the Mots. Fruits were incised upto the middle and placed 10 
find out if it would give better results. It was found that in a day or two 
the incised fruits rotted and the caterpillars died inside them. 5 


With the help of a sharp knife, а circular or oval cut of about 2 mm deep 
was made on the fruit and a second similar cut was made in a. slanting manner 
2 mm away from the first one, so that the flesh came out leaving a circular 
or oval shallow canal on the fruit (Fig. 2). 


The newly hatched caterpillars were transferred from the pot plant on to 
the fruits with a fine camel hair brush. The larvae moved into the shallow 
canal incised on the fruit,constructed web and bored into the fruit in about 10-15 
minutes. Twenty larvae could thus be reared in an egg fruit weighing about 
100 gms. The egg fruits were kept in small cages 30 cm x 30cm x 30cm. in 
size (Fig.2). The cage was made of wooden frame, with a wooden base, and 
a sliding front door made of glass. The remaining three sides and the top 
were made of fine wire mesh. A sponge sheet soaked in water was placed at 
the base and the egg fruits were placed on the same. From time to time the 
sponge sheet was sprinkled with water in order to keep the fruits moist. After 
about a week, the pulp of the fruit was either eaten up by the larvae or rotted 
and the larvae were transferred to fresh egg fruits with incisions as described 
above. As the larvae grew in size, wider incisions were necessary on the egg 
fruits to provide sufficient accommodation for them. When transferred to a 
fresh egg fruit they would again form webs and then bore into the fruit (Fig.3). 
When the larvae became fully grown, they came out of the fruit and wandered 
in search of a suitable place for pupation. Such larvae were transferred to a 
pair of petri dishes 10 cm in diameter. A maximum of six fully-grown cater- 
pillars were released in a pair of petri dishes. After wandering about for 
sometime, they pupated within 24 hours under pieces of paper placed in the 
petri dishes (Е ig. 4). The petri dishes with their covers removed were placed 
in closed wire-meshed Cages, so as to keep the cocoons free from moisture 
and fungal infection. After the 5th day, the petri dishes were again covered, 
so that the emerged moths could be collected and transferred to the mating cage. 
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Fig. 1 : A mating cage. 

Fig. 2 : Incised brinjals infested with newly hatched 
larvae of Leucinodes orbanalis Guen., kept inside a 
wire meshed cage with moistened sponge base. 

Fig.3: A grown up larva boring into fruit through the 
incised channel made on a brinjal. 

Fig. 4: Full-grown larvae have pupated below the 
paper base inside a petri dish. 
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HAIR DISTRIBUTION ON THE TRUNK IN ABORIGINES OF 
KALUMBURU MISSION IN WESTERN AUSTRALIA* 


P. D. Prasada Rao** 
Department of Anthropology, Utkal University, Bhubaneswar 


Abstract 


While taking finger and palmar prints of the Australian Aborigines at Kalumburu. 
Mission reported elsewhere (Rao, 1964a, b), the author also observed the distribution of ha 
on the chest, abdomen and the back of the trunk of 30 adult males whose ages vary from 
52 to 65 years. 5 


About 90% of the Aborigines fall under pecto-sterno-infraclavicular series and majority 
of them (33.33 22) are having hair on sternalarea followed by hair on pectoral and pecto-sternal 
regions in equal proportions of 20% each. In three individuals there is complete lack 
pilosity on the chest. Among the Aborigines about 60% exhibited the masculine distributio 
(accuminate and disperse types) of abdominal hair. On the back of the trunk, ma 
of the Aborigines exhibited hair on the acromial area (86.667) and the sacral area 
on the upper and lower back respectively. в 


In general, it should be pointed out that contrary to common opinion, the Aborigi 
are not a hirsute people. DRE 


INTRODUCTION 


While taking finger and palmar prints of the Australian Aborigines 
Kalumburu reported elsewhere (Rao, 1964 a and b), the author also observe 
the distribution of hair on the trunk of 30 adult males whose ages vary mo 
25 to 65 years. The observations were made both on the chest, abdomen 
and back of the trunk of each individual. с x 


RESULTS AND DISCUSSION 


The distribution of hair on the chest and the trunk of the Aborigint 
listed in Tables I and ТІ respectively. rer 


*The data on which this paper is based were collected on. Department of Апа! my 
tion financed mainly by grants from the Wenner-Gren Foundation for Anthropo 
Research of New York and the University of Adelaide. 


This paper was presented at the first annual confere т 
Advancement of Science, May 18-22, 1968, 
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TABLE I 
f 1T y.ch : 


Distribution of ha @ntsttern on the chest and adbomen of adult male Austra... 
` Нап Aborigines (30) 


ы TS. S| weed 
on the abdomen 


On the Chest ----| Total 


Horizon- | Sagittal |Accumi-| Ріѕрегѕе 
tal nate 

1. Sternal (3:33%) 2(6:66%) 7(2333% — 10(33:33 YA 
2. Infraclavicular — — тас ш 52 
3. Pectoral 3(10% 1(3:33%) (3:33%) 1(3:33%) 6(20%) 
4. Pecto-sternal 2(6:66%) — 26-66%) 2(6-66 9/) 6(20%) 
5. Pecto-infraclavicular — — 16-33%) 13-33%) 2(6-66 YA) 
6. Pecto-sterno-infraclavi- 


cular == == — 310%) 3(10%) 
7. Circumareolar — ==: == бек 2 


8. Circumareolo-sternal — = = ast am 

9. Circumareolo-inforacla- 
vicular — 

10. Cirumareolo-sternoinfra- 
clavicular — 


(Three members showed lack of pilosity on the chest ) 
TABLE II 


| Distribution of hair pattern on the upper and lower back of trunk of adult 
male Australian Aborigines (30) 


Upper back Lower back 
c T 
Туре Abs.No. % Type Abs. No. % 
- Acromial 26 86:66 Lumber 8 26:66 
. Infracervical 1 3۰33 баста! 18 60:00 
. Acromio-infracervical 3- 10-00 Lambosacral 4 1333 
Infrascapular : 


- Scapulo-acromial 

- Scapulo-infracervical 

. Scapulo-acromioinfrace- 
cervical 


Infarscapulo-lumber 
Infrascapulo-sacral 
Infrascapulo-lumbo- 
sacral 


TUTTI i ne eee ttti 


1 

2 

3 

4. Scapular 
5 

6 
7 
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Human hair patterning in general, may be гераг 
by the- primate heritage. Danforth and Trotter (19% sidered two grades 
.-of pilosity regarding the chest hair: grade I, hair Ps. centre of the chest 
orabout the nipples; grade II, considerable area of hair on the chest and 
breasts. Dupertius, Atkinson and Elftman (1945) classified the chest hair 
simply as sparce and conspicuous. But, ten different types of distribu- 
tion of chest hair were recognised by Setty (1961) and they are given as 
follows : 


a tendency imposed 


1. Sternal : Hair on the centre or the lower part of the area occupied by 
the body of the sternum. 


2. Infraclavicular : Hair on the area immediately below the medial end 
of the clavicle with or without lateral extension of hair. 


3. Pectoral : Hair on the breast (including the area immediately around 
the areola). 


4. Pecto-sternal : Hair on the pectoral and sternal regions with no lines 
of demarcation between them. 


5. Pecto-infraclavicular : Hair on the pectoral and infraclavicular areas, 
connected or not connected by narrow strips of hair. 


6. Pecto-sterno-infraclavicular : Hair on the pectroal, sternal and. infracla- 
vicular regions with no line of demarcation between any two of them. 


7. Circumarolar : Hair limited to small area immediately encircling the 


t areola. 


8. Circumareolo-sternal : Hair on two separate areas, namely, circumareo- 
lar and sternal. 


9. Circumareolo-infraclavicular : Hair on two separate areas, namely, 
circumareolar and infraclavicular. 


10. Circumareolo-sterno-infraclavicular : Hair distributed as inthe category | 
9 above, but with extension of hair into the sternal region with or without 
demaraction. ; ; 


a тст З КЕ ке [зы МА) 


The first six types listed above may be called as the pecto-sterno-infrac- | 
lavicular series (Fig. I) since they are distributed in all or some regions | 
indicated. The remaining four types may be called as the cireum-areolai 
Series for the same reason (Fig. ID. ; 
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Fig. I. Types of distribution of hair 
2. Infraclavicular, 3. Pectoral, 
6. Pecto-sterno- infraclavicular. 


(pecto-sterno-infraclvicular series), 1. Sternal, 
4. Pecto-sternal, 5. Pecto-infraclavicular, 


Fig. Il. Types of distribution of h 
8, Circumareolo-sternal, 
Sterno-infraclavicular. 


air (circumareolar series) 7. Circumareolar, 
О Circumareolo-infraclavicular, 10. Circumareolo- . 
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Dupertius, Atkinson and Elftman (1945) made ; types of abdominal 
..hair pattern. (1) Horizontal, characterised by ““Лайпв superiorly in 
the pubic region in a horizontal line; (2) Sagittal, similar to the horizontal 
except for an additional linear upward extension in the midline; (3) Accumina- 
te, an upward triangular extension pointing towards the umblicus and (4) 
Disperse, hair distributed over the abdomen without forming a discrete geo- 
metrical pattern. The first two types are regarded as feminine distribution 
and the later two as masculine distribution. 


According to Setty (1962) seven different types each for the upper and 
lower back of the trunk were recognised regarding the distribution of hair 
and they are given as follows : 


1. Acromial : Hair on the acromion or on the acromion and on more 
contiguous areas. 


Fig. Ш. Types of hair distribution on the upper back (acromio-infracervical E 
series). 1. Acromial, 2. Infracervical 3. Acromioinfracervical. 


Fig. ТУ. Types of hair distribution on the upper back (scapular series). 4, Scapular, 
5, Scapulo-acromial, 6. Scapulo-infracervical, 7. Scapulo-acromio-infracervical, 
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2. чочо у A upon the lower part of the back of the neck either : 
continuous or separa Ent 9j 


3. Acromio-infracervical : Hair on both the acromial and infracervical 
areas. These areas may or may not be extensive enough to join with one another, 


4. Scapular: Hair onthe area occupied by the scapula or some part of 
this region. 


5. Scapulo-acromial : Hair on both the scapular and acromial areas, 
These areas may or may not be contiguous. 


6. Scapulo-infracervical : Hair on all or part of the Scapular area and the 
infracervicalregion. These areas may or may not be joined with one 
another. 


7. Scapulo-acromio-infracervical : Hair on the Scapular, acromial and 
infracervical regions. In very extensively pilose individuals no line of 
demarcation occurs between any of these regions. The first three types 
listed above may be called the acromio-infracervical series and the 
remaining the scapular series (Fig. III & IV). 


The seven different types of distribution of hair pattern for the lower 
back of the trunk are given as follows : 


(1) Lumber : Hair on the lumber region making an elongated area, 
the long axis of which is parallel to that of the body. 


Q) Sacral : A triangular area of hair over the sacral region, one angle of 
the triangle is directed downward between the buttocks. 


(3) Lumbo-sacral : Hair on both lumber and sacral areas. 


(4) Infrascapular : 


i Hair on the region between approximately the lower 
margin of the scapula an 


d the upper margin of the lumber area. 


(5) Infrascapulo-Iumber : 


Hair on both infrascapular and the lumber 
areas usually with no line of de 


marcation between them. 


(6) Infrascapulo-sacral : Hair on both infrascapular and sacral areas. 


(7) Infrascapulo-Iumbo-sacral : Hair upon the infrascapular, lumber and 
sacral areas. The first three cate 


]umbo-sacral : d Bories listed above may be called as 
\ “Sacra! series and the remaining fo Н A Se 
(Fig. V & VI). 8 four as infrascapular 


| 
| 
ji 
| 
| 
| 


СС-0. In Public Domain. Gurukul Капагі Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


TI 


From the Table I it is clear that most of the Abo М (about 90 %) fall 
‘under the pecto-sterno-infraclavicular series and mi TN of them having 


Fig. V. Types of hair distribution on the lower back (lumbo-sacral series). J. Lumber, 
2. Sacral, 3. Lumbo-sacral. 


Fig. VI. Types of hair distribution onthe lower back (Infrascapular series). 
4.Infrascapular. 5. Infrascapulo-lumber, 6. Infrascapulo -sacral 7. Infrascapulo- 
lumbo-sacral. 


hair on the sternal area (33.33%) followed by hair on pectoral and pectoster- - 
nal areas in equal proportions (20% each), and hair оп pecto-sterno-infrac- 

lavicular areas exhibited in only three individuals (10%). It is interesting 

to note that in three Aborigines (10%) the pilosity on the chest is completely | 
lacking. Among the Aborigines about 60% exhibited the masculine distribu- | 
tion (accuminate and disperse types) of the abdominal hair. Abbie and Rao 
(1965) pointed out that it is rare to find the masculine extension of hair from: 


pubis to the umblicus (accuminate type)—the hypogastric hair of Garan апа” ae 


Shamir (1958) among the Australian Aborigines. Tt is confirmed in the 
present study and occurs in about 36%. Regarding the back of the trunk 
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(Table П), major; y б the Aborigines exhibit hair on acromial area 
(86.66 77) and sacra ی‎ (602) onthe upper and lower back of the trunk ' 
respectively. : 


On the whole it should be pointed out that, contrary to common opinion, 
the Aborigines are not a hirsute people. 
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Abstract 


The detailed morphology of Aphis nerii Fonsc,. is given. It is attended by Cremastogaster 
contempta(Mayr) and Acantholepis frauenfeldi (Mayr). 


J. INTRODUCTION 


Studies on the morphology of Indian aphids are lacking. In this paper, 
detailed morphological description of the yellow oleander aphid, Aphis nerii 
Fonsc., is presented. 


II. NATURAL HISTORY 


_ A. nerii is found on the oleander, Nerium odorum Sol., at Cuttack from 
October to March. The aphid infests the tender shoots, petioles and the 
upper side of young leaves and flower buds. While feeding, the beak is inser- 
ted into the host tissue with the antennae folded backward on the dorso-lateral 
surface of the body. The fore-legs are kept in close contact to the plant body 
in front while the middle and hind legs are directed backwards. The head 
almost touches the body of the host and the posterior portion of the aphid 
remains slightly elevated. 


A. nerii is attended by two species of ants, Cremastogaster contempta 
(Mayr.) and Acantholepis frauenfeldi (Mayr). 


ІІ. MATERIAL AND METHODS 
Adult apterous and alate forms of A. nerii were collected in the field on 


N. odorum from different localities of the town of Cuttack. For the study of 
general morphological characters specimens were mounted in polyvinyl 


UIN EEE FETE EE EE OT ee, 4 

* The earlier parts in this series appeared in Prakruti-Utkal Univ. J, Sci., Bhuba- | 
neswar as follows: I-Vol 5 (2), pp. 1-16 (1968), vol. 5 (2), pp. 63-81 (1969), vol. 6 (1) 
рр, 1-6 (1968). 520 
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alcohol. For detai] idy, the specimens were heated in 10 per. cent potassium 
hydroxide for abofny СА minutes and mounted in balsam in the usual way.. 


In order to clear th #ntécimens further some specimens after treatment in 
KOH were treated in 10 per cent lactic acid. For the description of colour live 
specimens collected in the field were examined under the stereoscopic 
binoccular microscope in natural light. 


IV. MORPHOLOGY 
A. APTEROUS VIVIPAROUS PARTHENOGENETIC FEMALE 
CoLOUR: (in bright natural light) 
CENERAL COLOUR OF THE BODY: bright yellow 


HEAD: Yellow with a tinge of green, eyes dark red to black; rostrum pale 
yellow except at the tip which is dark on the proximal two-thirds. 
Antennal Segments I and II yellow with а tinge of grey, segment ПІ light 
yellow to grey, basal two-thirds pale yellow, segment IV basal half light yellow, 
proximal half grey, segment V yellowish grey to dusky, segment VI dusky. 


LEGS: Coxae and trochanters light yellow in all legs. Fore leg: femora 
yellow except at the proximal tip. Mid leg: femora yellow, distal tip dark, 
this dark area being greater than that of foreleg. 
portion yellow, distal portion grey to black. Tibi 
the tip which is black. 


Hind leg: femora, proximal 
a of all legs yellow except at 


ABDOMEN : Yellow with a greenish tinge. Genital plate yellowish with a 
tinge of grey. Anal plate dark. Cornicles and cauda black. 


DETAILED MORPHOLOGY Е 


| (i dors i mm to 2.482 mm with a mean of 2.065 mmy breadth 1.143 mm 
| able-1). Body ovate, tapering towards both ends (Fig. 1 ivisible 
| into head, thorax and abdomen. 5 (Fig. 1). Body divisib 


Head : 


Head broader than long, more or less dorsoventrally flattened. Antennae 
borne on antenal tubercles. The latter are simply prolongations of the head. 
Head bears two compound eyes, each having a number of circular facets. 
Eyes dark red to black and possess occular tubercles at their postero-lateral | 
2 Sides. Dorsum of the head somewhat reticulated, and bears ten medium: 

sized hairs of. about 35 micra long, one pair on the vertex, one on each antennal 
tubercle, a pair immediately behind the hairs on the vertex in between the bases 
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of the antennae, a pair in between the eyes and one b 

‚ or proboscis four-segmented; extends upto the thirey b or beyond; apical 

"segment somewhat horny in texture; rostral segments 5 10$ of equal breadth 
except the basal one which is wider than the remaining segments and the apical 
one, the tip of which is narrowed down. A groove extends down in all the 
segments from the base to the tip of the rostrum which is almost entirely formed 
of the labium for the reception of the four thread-like stylets representing the 
modified mandibles and maxillae. The rostrum measures 0.616 mm to 0.969 mm 
with an average of 0.838mm. The lengths of individual segments of the 
rostrum are as follows : Segment Ї:0.169 mm; Segment 11:0.388 mm; Segment 
П1:0.133 mm; Segment IV:0.166 mm (Table-1). 


acheye. Rostrum 


There are six segments in each antennae. Segment I somewhat rough 
all over; Segment II imbricated; proximal portion slightly broader than the 
distal portion; remaining segments of the antennae imbricated. 


Outer surface of segment ПІ serrated except at the basal portion, the inner 
surface however slightly serrated on the proximal half." The remaining segments 
show serration on both sides. The length of hairs in the different segments 
are : I 42u, П 28ш, Ш 14-28p, IV 14-284, V 14-28p, VI 14u. Terminal portion 
of segment VI bears three small sized stout pointed hairs (Fig.6). Secondary 
sensoria or rhinaria are lacking in the antennae. There is one large circular 
primary sensorium or rhinarium at the sub-apical portion of segment V. 
Segment VI bears a prolongation or processus terminalis. There is a group 
of small sub-circular accessory sensoria at the distal end of the basal portion 
of segment VI. The spur is annulated and the sides are serrated. Segment 
УІ is larger than segment ІП. The length of antennae varies from 1.226 mm 
to 1.632 mm with an average of 1.433 mm. Segment-wise measurement of the 
antennae is as follows : Segment I: 0.085 mm; Segment II 0.068 mm; Segment 
11:0.366 mm; Segment ТУ: 0.240 mm; Segment V : 0.183 mm; Base of segment 
VI:0.093 mm; Flagellum of segment У1:0.404 mm. (Table-1). 


Thorax : 


Thoracic segments more pronounced ventrally. The thorax shows 


reticulations which are in the form of polygonal cells. Two pairs of spiracles 5 | 
occur on the thorax; one pair on the meso-thorax and the other on the meta- 


thorax. They lie near the margins separating the pro-thorax from meso- 
thorax and the meso-thorax from the meta-thorax, one on either side of the 


segment. 


One large marginal tubercle occurs on each side of the prothorax and 
another pair similarly on the meta-thorax. 
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On the ventral surface of each thoracic y a pair of hairy 
` legs, each distinguishable into coxa, trochanter, femur,” ~and tarsus. Соха 
broader at base, narrower at apex, bears a few hairs of about 14, to 42u long, 
trochanter short with small to medium sized hairs of about 14, to 42и long, 
femur stout, narrower at base broaden slowly towards the tip, narrow down 
on one side to a point at the distal end, bears several small to medium sized 
hairs of about 14u to 42u long with an average of 28u. Tibia rod like, knobbed 
at the base, almost of uniform breadth throughout, slightly broader at the 
darker apical portion, bears many small to medium sized hairs of about 14, 
to 42и long, hairs arranged almost in rows. Tarsus consists of two segments, 
a short triangular basal one bearing three short spiny hairs about 14u long 
and a long apical segment with a pair of claws. On the basal portion 
of each claw there is a hair called the empodial hair (Fig.8). Apical 
portion of tibia and tarsus imbricated. Segment-wise measurement of 
the legs: FORE-LEG: Coxa 0:084 mm; Trochanter 0:086 mm; Femur 
0:459 mm ; Tibia 0-724 mm. ; Tarsus I 0-034 mm ; Tarsus II 0-100 mm; 
Claw 0:031 mm. Mip-LEG : Соха 0-109 mm; Trochanter 0:085 mm; 
Femur 0-434 mm ; Tibia UTI mm ; Tarsus I 0-034 mm ; Tarsus II 0-102 mm; 
Claw 0-034 mm. HIND LEG: Соха 0-120 mm ; Trochanter 0-069mm ; 

Femur 0:599 mm ; Tibia 0:970 mm ; Tarsus 1 0:034 mm ; Tarsus II 0-104 mm; 


Claw 0:034 mm (Table 1). 


Abdomen (Fig. 4) : 

Segmentation of the abdomen is somewhat well marked. There are 
nine segments when the cauda and the anal plate are taken to be the tergite 
and sternite of the ninth segment. Each of the first seven segments of the 
abdomen bear a pair of spiracles laterally. Two marginal tubercles occur on 
the abdomen. Like the thorax the abdomen shows reticulations in the form 
of polygonal cells. On the abdomen the hairs are arranged semewhat in rows 
which measure 28--56ш іп length. There are two hairs on the eighth tergite 


26—52 long. 


Cornicles (Fig. 7) : 

The cornicles or siphunculi are borne laterally on the fifth abdominal 
segment. They are directed backwards and outwards and extend as far as 
the base of the cauda or beyond. The cornicle is cylindrical, tapering to apex 
which has a lid or a flange, imbricated, without any hairs ; sides serrated; 
measures 0:391 mm to 0:493 mm with an average of 0-433 mm. 


Cauda or Pygidium (Fig. 5) : 


Cauda black, spinose, somewhat constricted at about middle, apical 
portion dark, oval, bears 13—15 medium to large-sized hairs of about 42 to 5 А 
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8 
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Figs. 3-8. Aphis nerii Fonscolombe., adult viviparous partheno- 
genetic female. Apterous form :3-Head (dorsal view); 4-Abdomen 
(dorsal view); 5-Anal plate and cauda; 6-Tip of antenna; 
7T-Cornicle; 8-Hind tarsus together with a portion of tibia. 
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56 long. Basal part of cauda broad, hyaline and ›п edges. Length 
` „more or less half the length of cornicle and varies fron АУ mm to 0-272 mm 
with a mean of 0:232 mm. Бх 


Anal plate (Fig. 5): 


Dark, distinct, spinose, entire and lies in between the genital plate and 
cauda. The anal plate appears concave when viewed from the caudal side and 
contains à spinose groove which widens towards the anus. The anal plate 
bears about 11 pairs of medium to large sized hairs of about 42 to 70p long. 


Genital plate (Fig. 4): 


Situated on the ventral surface and is 


distinct, entire, oval and bears 15 to 20 hairs. 
ted. 


anterior to the anal plate. It is 
Surface of genital plate imbrica- 


B. ALATE VIVIPAROUS PARTHENOGENETIC FEMALE 


COLOUR (In brigth natural light) : 
GENERAL COLOUR OF THE BODY : Bright yellow. 


HEAD : Yellowish grey, eyes dark red to almost black. Rostrum yellow. 
except at the distal end which is dark. Antennal segments І and II yellowish 
grey, segment ІП yellow to black at the proximal tip and remainder grey to 
almost black ; Segments IV, V and VI almost grey to black. 


THORAX : Prothorax yellow with a tinge of grey, thoracic lobes, scutum 
and scutellum deep red to almost black. Wing insertions yellowish with a 
tinge of green. Stigma grey with a greenish tinge, wing veins greyish brown. 
Legs : Coxae and trochanter yellow to dusky ; femora yellowish with a tinge 
of grey on basal portion , remainder black, the yellowish dusky lighter portion 
being more extensive on fore than on mid and hind femora. The darker area 
on hind femora more prominent than on fore and mid femora. Tibia yellowish 
to dusky, black on apical portion. 


ABDOMEN : Yellow with a tinge of green. A black patch present at the 
base of each cornicle. Genital plate dusky. Anal plate deep red to black. 
Cornicles and cauda black. 

DETAILED MORPHOLOGY 


The body (Fig. 2) is divisible into head, thorax and abdomen. Length | | 
1:615 to 2-108 mm, average 1-838 mm ; breadth 0:810 mm (Table 1). 
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sensoria at the distal end of the basal portion of segment VI, The spur is - 
annulated and the sides are serrated. 
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Head (Fig. 9): 1 

б N 

Broader than grand more or less dorso-ventrally flattened. Antennae,” 

borne on a pair of small antennal tubercles. Two compound eyes, each with а 
number of circular facets. Each eye possesses an occular tubercle at its postero- 
lateral side. Dorsum of head bears six small hairs 14—35p long ; one on 
either side of the median ocellus on the vertex ; one on each antennal tubercle 
and one behind each antennal tubercle towards the inner side. There are 
three ocelli. One of them is circular and the other two elliptical in shape. 
The circular ocellus is situated medially on the vertex, while the other two lie 
close to the compound eyes, one on either side just below the base of the 
antenna. 


The rostrum or proboscis is four-segmented and is almost cylindrical. 
The first segment is slightly broader than the rest; Segment II and III almost 
of the same breadth, while the breadth of the penultimate segment is smallest 
in comparison to the remaining segments. The apical portion of distal seg- 
ment is somewhat horny in texture. А channel extends down in all the seg- 
ments from the base to the tip of the rostrum forming a recess for the thread- 
like stylets. "There are four thread-like stylets representing modified mandi- 
bles and maxillae. The labrum is poorly developed. The rostrum extends 
beyond the third coxae. Its length varies from 0.748 mm to 0.867 mm. 
Segment-wise measurement of the rostrum: Segment I 0.146 mm; 
Segment II 0.388 mm; Segment III 0.111 mm; Segment IV 0.159 mm 
(Table 1). 


Antennae: 


There are six segments in the antenna. Segment I broader than long, 
somewhat serrated, the same more pronounced on the innerside, surface of 
the apical portion slightly imbricated and basal portion somewhat rough. 
Segment II longer than broad, surface imbricated and sides slightly serrated 
which is more pronounced on the inner side. Remainder of antennae imbrica- 
ted and serrated on the sides. Segment I and II each bears five medium sized 
hairs of about 28 p long . Segment TIT bears eight to ten small medium sized 
hairs 14-28 long. The remaining segments also bear hairs. The terminal 
portion of segment VI bears-2-4 small-sized stout pointed hairs of about 14 ш 
long. Distal half or more (5/6th) of segment III shows serration on both the 
sides and the remaining segments (IV. V and VI) are serrated throughout the 
length. Segment IV slightly longer than segment V, segment VI longer than 
segment III, IV and У (Table-l). Segment VI bears a prolongation, the spur | 
or processus, terminalis. There is a group of small subcircular accessory 
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Segment III with 6 to 12 small to large more ircular sensoria ог 

. rhinaria, arranged almost in a line (Fig. 12). The ч of rhinaria in the 
-Jeft and right antennae of segment III of the same іпаї al may or may not 
vary. Thus one may find seven rhinaria on the right antennal segment TII 
while twelve sensoria may be seen on the corresponding segment of the left 
antennae of the same individual. Segment IV does not bear any 
secondary sensoria. However, in one singular instance, segment IV of the 
left antenna was discovered to haveasingle circular secondary sensorium 
while in the corresponding segment of right antenna there was none. Іп 
this specimen seven and eight secondary sensoria were found on the left and 
right segment III respectively. It is interesting to note that in the New Zealand 
species of Aphis nerii occurring on Asclepias tuberosa L. (Asclepiadaceae) 
and Gomphocarpus fruitcosus (&pocyanaceae) 1 to 4 secondary sensoria are 
found on antennal segment IV (Cottier, 1953). Segment V with a circular 
primary sensorium fringed with short hairs at the sub-apical portion. 


The length of the antenna varies from 1.534 mm to 1.818 mm with an 
average of 1.662 mm. The individual segments of the antenna measure : 
Segment I 0.006 mm; Segment II 0.068 mm; Segment III 0.415 mm; 
Segment IV 0.285 mm; Segment V 0.222 mm; Base of segment VI 0.107 mm; 
Flagellum of segment VI 0.468 mm (Table 1). 


Thorax: 


The thorax is distinguishable into pro-, meso-, and meta thorax. Dorsum 
of mesothorax possesses two large thoracic lobes. The scutum is conical 
and is antero-median to the thoraic lobes. The scutellum lies posterior to 
the thoracic lobes and is subdivided into two lobes by a median suture. The 
meso-sternum is four-lobed. A prominent marginal tubercle is present on 
either side of the prothorax. Two pairs of spiracles occur on the thorax. 


~ Оп the ventral surface of each thoracic segment there is a pair of hairy 
legs, each distinguishable into coxa, trochanter, femur, tibia and tarsus. Coxa 
broader at base and narrower at apex, provided with a few small to medium 
sized hairs 21-42 micra long. The inner portion of coxa is slightly serrated. Tro- 
chanter slightly broader at base and narrower at apex, provided with a few - 
small to medium sized hairs 14-35 micra long. Femur stout, narrower at base, 
broaden slowly towards the distal end and ultimately narrows down on one 
side to end almost in a point. The outer margin of the femur is longer than | 
the inner margin and is wavy in outline. Distal half of femurimbricated. From 
the distal end of the femur extends a thread like structure—the tendon, upto 
almost the middle portion. Femur bears several small to medium sized hairs 
of 14—42, micra long. Tibia long, rod like and slightly broader at the dist 
end. The sides present a somewhat serrated outline and bears rows of hai 
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hairs about 14р lo sus II with a few hairsand two curved claws at the tip 
Thus the number Pars on segment I of thetarsus of fore-mid-and hind- j 


14-42 micra long. pus two-segmented, segment J short triangular with three 


3 : Ы : leg. 

is 3:3:3:. On the basal portion of each claw there is an empodial hair. Seb 

mentwise measurement of length of legs: FORE LEG, :1.796 mm: соха 
4 „ 


0.100 mm; Trochanter 0.092 mm; Femur 0.513 mm; Tib!a 0.971 mm; Tarsus T 
0.034 mm; Tarsus ІІ 0.105 mm; Claw 0.031 mm (Table 1). MID LEG: 
Coxa 0.081 mm; Trochanter 0.081 mm; Femur 0.390 mm; Tibia 0.870 mm; 
Tarsus I 0.034 mm; Tarsus П 0.102 mm; Claw 0.033 mm; HIND LEG E Com 
0.128 mm; Trochanter 0.095 mm; Femur 0.577 mm; Tibia 1.132 mm; Tarsus І 
0.032 mm; Tarsus II 0.102 mm; claw 0.032 mm (Table 1). 


Lor [ccu cy 
0:2 Tm 


Figs. 9-13. Aphis nerri Fonscolombe., adult viviparous 

4 form : 9-Head (dorsal view); 10-Middle portion of co 
2 margin, ; 11-Tip of cornicle with lip; 
antennal segment П; 13- 


parthenogenetic female. Alate | 
rnicle showing imbrication and dentate 
ue 12-Antennal segment III together with а portionof 
ortion of hindwing showing coupling apparatus 
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Wings | : 
The meso- and meta-thorax bear two pairs = transparent 
"wings, the fore and hind-wing respectively. The forewings are larger, of 
uniform texture and usually of harder consistency than the hind ones. 3 At 
the region of articulation of each fore-wing with the thorax, there is slight 
swelling—the wing insertion. 


The venation of fore-wing is as follows. Costa forms the thickened anterior 
margin of the wing. It is unbranched. Subcosta runs immediately below 
costa and is slightly more thickened than the above. Tt expands towards the 
apex into a darkened trapezoidal shape—the stigma which is short and does 
not extend to the apex of the wing (Fig. 2). The radial sector arises from 
the apical portion of the stigmata and is curved. Next in sequence towards 
the base of the wing arises the media, then the cubital and finally the anal. 
АП these are simple veins, except the media which is twice branched 
before reaching the margin of the wing (Mj, М» and M,.,). The wing 
coupling apparatus is present as a folding of the margin. It occurs at the 
base of the wing where the anal vein reaches the margin. Length of wing 
varies from 2.210 to 2.992 mm with an average of 2.129 mm. Тһе maximum 
breadth varies from 0.850 mm to 1.139 mm with an average 0.985 mm (Table 1). 


The hind wing shows only three simple veins viz, the radial sector, which 
extends from base to tip, and the media and cubitus arise from the radial sector. 
The coupling apparatus in the hind wing is slightly conical and bears three 
hooklets (Fig. 13). The length ofthe hind wing varies from 1.275 mm to 
1.785mm with an average of 1.543 mm and the maximum breadth varies 
from 0.357 to 0.578 mm with an average 0.478 mm (Table 1). 


Abdomen : 


Тһе abdomen is nine segmented when the cauda and the anal plate are 
taken to be the tergite and sternite of the ninth segment. The adbomen bears 
hairs in transverse rows 28-42 micralong. There are two dorso-lateral patches, 
one on either side of the cornicle towards the innerside. Surface of these 
patches is imbricated. The first seven segments of the abdomen bear a pair 
of spiracles one on either side. Lateral abdominal tubercles occur on abdominal 
segments I and VII. 


Cornicles ox Siphunculi : 

The cornicles are borne dorse-laterally one on either side of the abdomen 
and diverge outwards. They are cylindrical, long and provided with an 
semilunar lip at the tip (Fig. 11). The body of the cornicle is imbricated and | 
margins dentate (Fig. 10). The basal portion is slightly broader than the distal | 
portion. They are devoid of hairs. Length varies from 0:357 mm to 0.450mm | 
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with on an average о, E mm. The breadth at the base varies from 0.068mm 
to 0.136mm with af’. age of 0.104 mm and the breadth at the tip measures | 


0.051 mm (Table 1). ©” 


Genital plate : 
The genital plate is situated on the ventral surface, cephalad to anal plate, 
It is dusky, distinct and oval. Surface of the genital plate is imbricated. It 


bears 16 hairs. 


Anal plate : 

Deep red to black, distinct, spinose, entire and lies in between the genital 
plate and cauda. The anal plate appears concave when viewed from the 
caudal side and contains a spinose groove. The anal plate bears at least 18 
hairs. 


Cauda : 

The cauda or pygidium is somewhat conical but slightly constricted at 
the middle, strongly spinose, imbricated; apical part dark, oval with atleast 
12 to 15 medium to large hairs about 42-56 micra long; Basal part broad, 
hyaline, darker on edges. The cauda measures 0.153 mm to 0.221 mm in 
length with an average of 0.180 mm (Table 1). 


TABLE 1— Measurement (in тт.) of important morphological characters of 
apterous and alate viviparous partenogenetic females of Aphis пегіі 
Fornscolombe 


Apterous Alate 


Range of length Mean Range of length Mean 


Body length 1:751—2:482, 2:065 1:615—2-108 1-838 


Body breadth 0:969--1:360 1:143 0:680—1 -020 0:810 
Rostrum length 0:616—0-969 0:838 0:748—0-867 0:806 2 


_ Seg I rostrum 0-119—0-221 0-169 027—070 0146 


Seg II rostrum 0:340—0:459 0:388 0:3577— 0:408 


et of WT TELE RORIS DEC TIG en i EE at a зен елле 


———————————————————— 
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Apterous 


Seg III rostrum 

Seg IV rostrum 
Antenna 

Seg I antenna 

Seg II antenna 

Seg ІП antenna 

Seg IV antenna 

Seg V antenna 

Seg VI (base) antenna 
Seg VI (flagellum) antenna 
Fore coxa 

Fore trochanter 

Fore femir 

Fore tibia 

Fore tarsus I 

Fore tarsus II 

Fore claw 

Mid coxa 


Mid trochanter 
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0-102—0-153 
0:153--0:187 
1:226—1-:632 
0:085—0-085 
0-068 
0:289--0-442 
0:221--0-289 
0-153—0:204 
0-085—0-102 
0۰357-59 
0-068—0-102 
0-085—0-102 
0-442—0-493 
0-663—0-799 
0-034 
0-085—0-102 
0:017—0-034 
0:085—0-119 


0-085 


0-133 
0-166 
1:433 
0-085 
0-068 
0-366 
0-240 
0-183 
0-093 
0:404 
0-084 
0-086 
0-459 
0-724 

0-034 
0-100 
0-031 
0-109 


0:085 


Range of length Mean Range of length Mean 


0:085—0-136 
0-110—0-170 
1-534—1 -818 
0:085—0-102 
0:068— 0-076 
0:374— 0-442 
0:255—0-331 
0:204— 0-255 
0-102—0-119 
0:442—0-527 
0-085—0-102 
0:085—0-102 
0:408 —0:544 
0:748—1-037 
0-034 
0:085—0:119 
0:025—0-034 
0:085--0:119 


0:068--0:093 


0:111 
0:159 
1:662 
0:096 
0:068 
0:415 
0:285 
0-222 
0-107 
0:468 | 
0-100 
0:092 
0:513 
0:971 


0:034 
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Р i Vi pterous Alate 
= ia qu 
Rangeoflength Mean Range of length Mean 
Mid femur 0-408—0-459 0-434 0-340—0-425 
Mid tibia 0-714—0:850 0-775 0-731—0-969 
Mid tarsus I 0-034 0:034 0:034 
Mid tarsus II 0-085—0-119 0-102 0:093—0-119 
Mid claw 0-034 0:034 0:025—0-034 
Hind coxa 0:102—0-136 0-120 0-102—0-136 
Hind trochanter 0:085—0-102 0-096 0:085—0-136 
Hind femur 0-561—0-646 0-599 0:510—0:646 
Hind tibia 0-833--1-173 0-970 0-969—1 -292 
Hind tarsus I 0-034 0-034 0-025—0-034 
Hind tarsus П 0-102—0-119 0-104 0-085—0-119 
Hind claw 0:034 0:034 0-025—0-034 
Cornicle length 0:391—0-493 0-433 0-357--0-459 
Cornicle breadth at the tip 0-051--0-06% 0-054 0:051 
Cornicle breadth at the base 0-102—0-170 0-136 0:068—0-136 
Cauda length 0-204—0-272 0-232 0-153--0:221 
Fore wing length 2:210—2-992 
Fore wing breadth (maximum) 0:850—1-139 
Hind wing length 1:275--1:785 


Hind wing breadth (maximum) 


0:357--0:578 


.س 


— 


0:390 
0-870 
0-034 
0-102 
0:033 
0-128 
0:095 
0:577 
1-132 
0:032 
0:102 
0:032 
0-408 
0:051 
0-104 
0-180 


2-129 


0-985 
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SUMMARY | 


Detailed morphological description of the 
Fonscolombe is given. 


! 
1 
| 
i 


Aui aphid, Aphis nerii 


Apterous viviparous parthenogenetic female : 


Bright yellow aphids 1.751—2.482 mm. long, with black siphunculi and й 
cauda. Antennae 0.65—0.70 times as long as the body. Segment I and II 
yellow with a tinge of grey, segment ILI light yellow to grey; basal two thirds 
pale yellow, segment IV basal half light yellow, proximal half grey, segment 
V yellowish grey to dusky, segment VI dusky. Antennal hairs about 14-421 less 
than the basal diameter of III. Processus terminalis usually 4.1—4.4 X base VI, 
longer than segment III. Longest hairs on antennal segment I, of 42y. 
Ultimate rostral segment 1.5—1.57 X hind tarsus IT. First tarsal segment 
of all legs bear 3 hairs. Siphunculi black, approximately 1.8—1.9 times as long 
as the black cauda which bears 13—15 hairs. Eighth tergite bears only two 
hairs. Posterior dorsal cephalic hairs 16-28, frontal hairs 16-320, longest 
hair on hind coxae 20-56, on the 8th tergite hairs 26-52џ long. 


Alate viviparous parthenogenete female: 

Bright yellow with siphuneuli and cauda black, 1.615—2.108 mm long. 
Antennal segment III bearing 6-12 rhinaria, segment IV with 0-1, V without 
secondary rhinaria. First tarsal segment of all legs bear three hairs. Abdomen 
with conspicuous large dark post-siphuncular sclerites. Eighth tergite bears | 
only 2 hairs 26-52 long. Ultimate rostral segment 1.29—1.42 » hind 
tarsus П. Siphuncuti and cauda black. Cauda bears 12-15 hairs. 


Distribution of rhinaria on antennal segment TIT: 
No. of rhinaria—5 6 7 8 9 10 11 12 13 
No. of antennae—0 4 5 2 5 2 1 1 0 Total=20 


A. nerii is attended by Cremastogaster contempta (Mayr.) and Acantholepsis 
frauenfeldi (Mayr.) 
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